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ABSTRACT 


It was thought that meaningful relationships between parts 
of meaningful verbal material or information play a major role in 
the organization of such information. This study attempted to 
determine the prepotencies and the effect on (serial anticipation) 
learning of organizations based on different meaningful inter-part 
relationships. It was hypothesized that (1) arrangement or organ- 
ization of information or verbal material in both a cause-effect 
and temporal sequence would facilitate learning of that material 
to a greater extent than arrangement in any of the other sequences 
employed in the study; and (2) that the causal type of organization 
would have greater facilitative effect on learning than the temporal 


type of organization. 


In Experiment I three groups of Ss were played twice on a 
tape-recorder a list of sentences. The sentences were identical in 
all cases except for the fact that their organization or ordering 
upon presentation differed. One list had a causal organization, with 
a temporal organization within it, another had a causal but no tempo- 
ral organization, and the third had an organization based on the sub- 
ject or individual connected to a particular event. Following the 
second sentence presentation, Ss in each group underwent five trials 
of serial anticipation learning on the list they heard (i.e., they 


had, by this method, to learn the sentences in the order they were 
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presented). Results showed that learning was greatest when the 
sentences were organized both causally and temporally. However, 
there was no significant difference in mean learning performance 
(averaged across Ss and trials) between the other two groups. 


Interpretations of these results were given. 


Experiment II was an attempt to determine whether the causal 
epee teeeton is "superior" to (in the sense of greater facilitative 
effect on learning) the temporal one. The first group of Ss was 
played twice on a tape-recorder a list of sentences organized 
causally (but not temporally). Following the second presentation, 
they underwent four trials of serial anticipation learning. They 
were then presented with two recordings of.the identical sentences, 
this time organized temporally and again underwent four trials of 
serial anticipation learning for this list. The second group had 
exactly the same tasks to perform, except in a reverse order : the 
temporal learning first and the causai learning second. In addition, 
two control groups were used. Each of these control groups had first 
to learn by serial anticipation (and for four trials) a list of 
irrelevant sentences (after these were played twice on a tape-recorder). 
Following this task, they were played twice either the temporal or 
causal list and underwent four serial anticipation trials for one of 


these lists. 


In both experiments the sentences were divided into phrases 


and recall on any given trial was computed in terms of the ratio of 
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the number of phrases correctly recalled to the total number of 


pirases inthe list. 


Results revealed that learning performance (averaged over 
Ss and trials) was significantly greater on causally organized 
sentences than on temporally organized sentences. Furthermore, 
more transfer on, or greater facilitation of subsequent learning 
was obtained from previous causal learning than from previous temp- 
oral learning. Other findings were that prior irrelevant learning 
has no significant effect on subsequent learning, and that prior 
relevant learning, organization aside, has a facilitative effect 
on subsequent learning. Reasons that might account for the find- 
ing that the causal organization is superior or prepotent to the 


temporal organization were given. 


It was concluded that meaningful inter-part relationships 
definitely play a role in the organization and learning of meaning- 
ful information and that, while both a causal and temporal form of 
organization is the most effective in learning, the causal organ- 
ization is superior to the temporal one. It was noted, however, 
that other types of organization or inter-part relationships, may 
be effective in learning, particularly those that are derived from 
the combinations of the causal, temporal, and sub-based organiza- 


tions. 
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CHAPTER I 


INTRODUCTION 


Beginning a few years ago, serious attention to organiz- 
ational variables in retention and learning, has been continuously 
increasing. This increasing attention should be welcomed for the 
reason that organizational factors are very important, if not 
central, to learning activities and cognitive processes, in 
general. An individual, for example, who is confronted with the 
task of learning a large body of unfamiliar verbal material (e.g. 
the psychology of learning) will not proceed automatically and with 
unthinking ease, but will try to interrelate the component parts 
of this material so as to develop a logical, coherent sequence and 


will try to perceive this sequence. 


Organization occurs in other situations as well - e.g., 
giving a lecture, writing an essay or a book. The lecturer does not 
present items of information in the order in which he happens to re- 
call them at the moment. Rather, his presentation is governed by 
inter-relationships between the items. He will group items which are 
similar, and relate them in ordered sequence. Similarly, a writer 
will not mention his ideas in any random order. He will mention 
related ideas in the same part of the book, and unrelated ideas in 
different parts of the book. He will let different topics be differ- 


ent chapters of the book and relate similar sub-topics under one topic. 
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Organization, then, being an important and recurring factor 
in mental functioning, its laws have to be considered if an event- 
ual comprehensive theoretical understanding of human intellectual 
behaviour is to be expected. Yet, research directed at precisely 
that goal - of unmasking organizational variables - has typically 
concerned itself with the incidental characteristics of inter-item 
relationships and item features, and with the role played by the 
use of artificial mnemonic relations in organizational sun Peres 
It has not in most cases concerned itself with the clearly more 


effective meaningful ways of relating material. 


It will be the goal of this study to show what possible 
types of meaningful inter-part relationships can provide a basis 
for the organization of meaningful verbal material. More precisely, 
it will attempt (1) to determine the prepotencies or order of pre- 
dominance, if any, of organizations based on different semantic inter- 
part relationships, and (2) to determine the effects of these differ- 
ent kinds of organizations (of meaningful verbal information) on 


(serial anticipation) learning. 


Before proceeding to a presentation of this investigation, let 


us review the preceding work in research on organizational factors. 


Category Clustering 


Clustering refers to the sequential organization during free 
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recall of items that are related to one another in some way, even 
though these items were randomly presented during study trials. 
In Bousfield's (1953) words a cluster is "a sequence of assoc-— 
iates having an essential relationship between its members." 
Cofer (1964) has termed category clustering that type of cluster- 
ing which occurs when the items recalled in adjacent positions or 
in a group are representative of distinguishable taxonomic categ- 


ories. 


One of the earliest ésqerinen tay to note this phenomenon 
was that of Bousfield (1953). In this study, subjects (Ss) were 
given ten minutes to list all of the words they could recall from 
a list of 60 items. The items were presented randomly and were 
made up of four 15-item categories : animals, names, professions 
and vegetables. The experimenter found that Ss showed a greater 
than chance tendency to place items in clusters which contained 
members of the same category. However, Bousfield did not include 


a control condition in which Ss had to recall a'list of taxonomic-— 


ally unrelated words and thus prevented the possibility of a compar- 


ison between total recall scores for clustered and unclustered lists. 


Cofer (1959) in a study employing the same general procedure also 


obtained evidence for the clustering phenomenon. He made use of 


two lists of words, one composed of groups of synonyms and the other 


composed of unrelated words. Results showed no difference in number 


of words recalled between the lists, but showed the existence of 


clustering in the list containing the synonyms. 
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A number of variables have been related to the degree of 
clustering. Bousfield and Cohen (1953) found that clustering 
increases with the number of list presentations (or reinforce- 
ments). Clustering was found to be greater for high frequency 
(Thorndike-Lorge counts) than for low frequency words (Bousfield 
and Cohen, 1955) and also for high frequency taxonomic responses 


than for low (Bousfield, Cohen and Whitmarsh, 1958). 


Another question which has been investigated is recall as a 
function of the number of categories in the list. In an experiment 
by Mandler (1966) Ss had to sort sets of words into a number of 
categories of their own choice, and had to continue in this activity 
until they arrived at a consistent set of categories indicated by 
the production of two identical sorts in succession. Once this was 
reached Ss were asked to recall as many words as they santa remember. 
It was found that recall increases linearly with number of categories 
and that it is independent of the number of trials required to reach 
the sorting criterion. Mathews (1954) also obtained results of this 
Mature. He divided 24 items (individuals' names) into either two, 
three, or six occupational categories, i.e. artist, scientist,etc. 
The names in each category were equated on the basis of controlled- 
association data. Ss had to first identify each name as belonging to 
one of either two, three or six categories and had then to recall 
these names. Mathews found that recall significantly increased the 
greater the number of categories used in classifying the items. These 


findings have been confirmed by Bousfield and Cohen (1956). 
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An extensive investigation by Dallett (1964), however, has 
indicated that the area is more complex than it appears to be and 
that the length of the list is an influential variable in the 
results that are obtained. Dallett found that Wit Dea ti setaole 12 
words, recall was a curvilinear function of the number of categ- 
ories, and that with a list of 24 words recall was an inverse 
function of the number of categories. As Kausler (1966) has 
Paanted out, though, "There is a strong possibility that the 
effect of number of categories may be confounded by the extent of 
intra-cluster word associations in a given list (i.e., the tendency 
of the words to be associates of one another). Since the extent of 
such associations is uncontrolled in these studies, differential 
amounts of associations in the lists employed may account for the 


disparity in findings." 


To explain the category clustering phenomenon Bousfield 
argues that when a S recalls a particular word, that word activates 
a general superordinate concept (the name of a class, for instance), 
and that concept in turn arouses other words which are instances of 
the same concept. The concept need not be a particular word or class 
name. Importantly, then, clustering can be mediated and it doesn't 
have to be direct. Bousfield's account of clustering is illustrated 
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FIGURE I 


BOUSFIELD'S (1953) ACCOUNT OF THE PROCESS 


OF CATEGORY CLUSTERING IN RECALL 
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Of three studies (Bousfield, Steward and Cowan, 1964; Bousfield 
and Puff, 1964; Cohen, 1963) that experimentally tested the principle 
of superordination, only the first two found support for it. Cohen 
(1963) performed an experiment with two types of categories, exhaustive 
and non-exhaustive. The former categories consisted of sets like NORTH- 
EAST-SOUTH-WEST, or FRESHMAN-SOPHOMORE-JUNIOR-SENIOR; the latter categ- 
ories were made up of four words drawn from much larger categories such 
as BEAR-HORSE-DOG-LION. The words from different categories were 
randomly presented in a list that had to be recalled. The results of 
the experiment showed that words from exhaustive categories were not 
only more likely to be recalled but also better clustered than the words 


from non-exhaustive categories. The major point of the experiment, 
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however, was that these differences were parallel to differences 
in free associations. These results thus seem to support a free 
association interpretation of category clustering. It should be 
observed, though, that in spite of the fact that words from ex- 
haustive categories were equally likely to evoke a category name 
as were words from non-exhaustive categories, there was no control, 
in this study either, for intra-cluster word associations, and 

that this fact might have been a factor in the nature of the 


results obtained. 


Associative Clustering 


In a study by Jenkins and Russell (1952), Ss had to recall 
a list of 48 words composed of stimulus and response pairs obtained 
from the Kent-Rosanoff association test. Although the words were 
presented randomly, Ss showed a significant tendency to recall words 
in their stimulus-response sequence (e.g., "table" and "chair"). 
Reversed associations, "chair - table", had a significantly higher 
than chance frequency of occurrence but a significantly lower one 


than forward associations. 
Clustering of this type, based on free association, has been 
termed associative clustering and hence refers to the chained elicit- 


ation of associates during free recall. 


A number of studies have been carried out on associative 
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clustering and some interesting findings have been obtained. Jenkins, 
Miuk and Russell (1958), and Matthews, Marcer and Morgan (1964) found 
that the extent of associative clustering increases monotonically as 

a function of increasing associative strength between the word pairs. 
Another investigation (Underwood, Runquist and Schulz, 1959), 
suggested the possibility of clustering by response synonymity in 
paired associates acquisition. In a later study, Cofer and Bruce 
(1965) examined the question of the occurrence of clustering when 

the superordinate categories activated by a naming response contained 
items which were not associated. The results of their experiment 
revealed no evidence for clustering on the basis of form class categ- 
ories (nouns, adjectives and verbs) when the items within a form class 
were not related associatively. It should be kept in mind, however, 
that this does not mean that recall is unorganized, but just that form 


class categories are inadequate as a basis of organization. 


Deese (1959, 1961, 1962) obtained a measure or an index of 
interitem associative strength. The index measures the average relative 
frequency of the tendency for all the words in a list to elicit each 
other by free association. In the 1959 study, Deese constructed 15- 
item lists of variable degrees of associative organization by select- 
ing 15 high-frequency associates to previously chosen stimulus words 
(from the Minnesota words norms). For each s, Deese determined the 
relative frequency of associates to a stimulus word to elicit each 
other and used the average of these frequencies as the list's inter- 


item associative strength. He found a positive relationship between 


‘ 


-eaidest -teniatde 094d avad agalbal?» 
boved (QPL) «gato hme ¢907hewedede 
ze vilecotacsonem aeesaton! yoixstavhs 
arieg bees - wala bie a igaae ta ,.2¥ te ksoeney 

ARBRE skola. bre. telupaed , boowmabaD 
ni v3 haynonte saregaad vel sg trsaaudin Jo qeitdteweg 
suuTd Bae 99200 ,;yYbess woIse & aa -nobttebupoe: 
uaiiw guirteuls io. sane17uono 9f9° BO. aaa 

bon isanes- a2anqedt . saben. * (d botevios ashrgeias 9 

Jcouhveaxs yiett to stiuguet alT ,bataiogees em 
~gatno-eeulo trol. to Rlead og op gnisedenis: 20h ananlstars, om 

2enis mz? g tdi exerci -sh arte fedyayv bna » eovissogtia vena) 
,wsveued . baie ab tosd-od: bicode 31 - ~lovisernesdls ; al 

riot taed¥ seul ud —er ei isso vel a 


- _ > foteciskgua to, sbeas a es“ steupoben? 


a 
sce ao 


io xehnk.oe 10 stuseam s bonta ido  GS0UL g 
svivttisy ageataVe oa ss¥venem paren = - Caghar te . ) 
sons, stouts od ted t® ak abvow oe iis tol y 
<tieb *5 mrrde S01" lies coins exer weirs 
179140 Vd od Salah ~acth Suasstanoenste 
salad aylumbse naaade, leon iveng aims 


| oe 
p< T, 9) 


sas bun lerea sh segett 7 aoe bd i 


Aspe jt5ite o3 Brow cote 
“Aga &, ‘shat ott 


ae 


viet: ts te 


degree of interitem associative strength existent in the lists and 


amount of free recall. 


Other research efforts in this area have been made by Cofer 
(1965) who has attempted to contrast associative and categorical 
clustering. His general procedure has been to compare sequential 
recall for pairs of words which belong to the same category (e.g., 
BED-CHAIR, as items of furniture) with sequential recall for pairs 
of words which do not (e.g., BED-SLEEP) when both kinds of pairs 
have been equated for the amount of overlapping associations. The 
findings of this research suggest that opportunity for categoriz-— 
ation enhances the amount of clustering to a greater extent than is 


common if free association were alone operating. 


Another individual who has been concerned with the relation- 
ship between associational and categorical clustering is Postman 


(1964). Postman pointed out : 


The relationship between the two types of clustering remains 
uncertain. Associative clustering appears to reflect direct- 
ly the associative structure of the words in the list, and no 
recourse to a mediational process is compelled by the data. 
(However) . . . some forms of category clustering strongly 
suggest mediation by cue-producing responses. The question 
now is whether it is necessary to assume two distinct types 
of clustering, (and if 1t/is, what their relative priorities 
are in determining sequential order in recall. 


One of the difficulties lies in the concept of association 


itself. It can, of course, be said that a word is strongly associated 
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with another word (that is, it has a strong likelihood of evoking 
that other word) because the two words have occurred contiguously 
in the past. However, if we ask why the words have occurred 
contiguously in the past we are forced to conclude that it is 
because the words must have had originally (and still have) some 
kind of relationship to each other, be it belongingness to the 
same category, or involvement of common actions critical to their 
Hefinition (e.g., Chair-Sit), or some other kind of relationship. 
Nobody can say for sure that the S does not see these kinds of 
relationships between words and that these relationships do not 
play their part when recall of words that are strong free-assoc-— 
iates of one another is involved. That is, no one can say whether 
it is merely past contiguous occurrences or some other relationship 


that is responsible for the evocation of a strong free-associate. 


Another problem lies in the behaviour of the subject himself. 
Assuming that in any given recall task, the S will attempt to recall 
as much of the verbal stimuli as possible, it follows that he will 
employ the most efficient means to accomplish his recall. This means 
that in a recall task he might be using both types of organization, 
(associative and categorical) since their simultaneous use might, 
depending on the situation, be more efficient than the use of either 
one alone. The question thus becomes in what situations will the S 
be using an associative kind of organization, in what situations will 
he be using a categorical one, and in what situations will he be using 


both. This question points out the necessity of having a clear 
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conceptualization of what the task necessitates or demands of the 

S. For if that is known and if it is assumed that the S will 

employ the most efficient and the most economical way to accomplish 
his recall (in the Brunerian sense of less mental strain) then we 
can predict with a certain degree of probability what kind of organ- 
izational processes occurred during the task. Eopertmenialiy this 
means that tasks necessitating different requirements on the part 

of the Ss should be given and the organizational behaviour of the 
Ss on these different tasks should be determined. This would enable 


us to know what Ss do on tasks which necessitate certain types of 


behaviour but not others. 


Sequential Dependencies 


Another factor which has been considered as providing a 
possible source of organization in acquisition has been that of 
sequential structure. In the English language (and in others as well) 
the probability of appearance of a word in a given sequence depends 
on the other words that are present. Words can thus be arranged in 
predictable sequences and it is possible to vary the degree of sequent-— 
ial structure or sequential constraint (i.e., the statistical likeli- 
hood of occurrence) of words in a particular sequence. These sequences 
in which the degree of sequential structure or dependencies is varied 
have been called approximations to English. It should be noted that 
this order of approximation concept is based on an assumed Markov 


generator. Since with higher and higher orders of approximation to 
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English more of our everyday language habits can be used in recall, 
the problem in this area is thus to determine the effects of 
language habits on learning or whether language habits are used 


‘ “ : A 3 
as an organizational factor in learning. 


One of the first studies to try and come to grips with this 
problem was that of Miller and Selfridge (1950). The latter played 
on a tape-recorder sequences of 10, 20, 30 and 50 words which 
varied in approximation to English from zero-order (i.e., words 
chosen at random) to seventh-order, plus some text passages. After 
each sequence was played Ss had to recall as many words as they 
could and were scored for the total number of correct words without 
regard to their order of recall. Results revealed a positive, 
negatively accelerated, function between approximation to English 
and number of words recalled. Furthermore, the facilitation from 
increasing approximation to English seemed to increase as the length 
of the sequence increased; and finally little change occurred from 
the fifth-order approximation to text. Sharp (1958) and Richardson 


and Voss (1960) replicated these results. 


Miller and Selfridge (1950), in interpreting their findings, 
suggested that the increasing meaningfulness of the sequences as they 
increased in their degree of approximation to English might be one of 
the factors causing superior recall at higher-order approximations. 
As Johnson (1968) has pointed out, however, there may be other vari- 


ables operating as well. First, as approximation to English increases 
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there is also an increase in the degree to which the sequences 

resemble the grammar of the language. The contribution to learn- 
ing of the latter variable may be different from that of increas- 
ing meaningfulness. Secondly, there might exist in the sequences 
interitem associations whose strength increases as the degree of 
approximation increases and this may be a variable that operates 


independently of the above-mentioned two. 


A number of investigators have been concerned with the 
influence on learning of increasing determination of word order 
that is provided by the increasing approximation to the grammar 
of the language (as order of approximation to English increases). 
Marks and Jack (1952) found that recall scores of words in the 
correct order were superior for text material than for higher- 
order approximations. Colman (1963) obtained similar results using 
a free recall procedure, and controlled, in addition, for differences 
in the difficulty of items in the various approximations to English - 
differences which might have been present in the other studies. 
Colman not only scored for the correct recall of single words, but 
also for the number of two-word sequences recalled; three-word 
sequences; etc., up to the number of seventeen-word sequences re- 
called. For scores based on recall of single words, the function 
relating free recall and degree of approximation was negatively 
accelerated, like that of Miller and Selfridge (1950); but unlike 
the latter, however, Colman found significant differences in recall 


between fifth-order approximations and text material. Furthermore, 
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as the size of the scored sequence increased, the shape of the 
function between sequence size and order of approximation shifted 
gradually from negative to positive acceleration. Johnson (1968) 
points out that these findings suggest that "the failure of Miller 
and Selfridge to obtain a difference between text and fifth-order 
approximations may have been a function of both the nature of the 
materials they used and the fact that their scoring method did 


not take sequential constraints into consideration." 


Since in the Colman study, it was also found that the scores 
of longer word-sequences reflected to a greater degree the use of 
sequential dependencies, and since sequence size was found to be 
positively related to order of approximation, the results also show 
that degree of sequential constraint is positively correlated with 
order of approximation to English. This finding was also obtained 
by Postman and Adams (1960) and Tulving and Patkau (1962). (Another 
interesting finding obtained by Tulving and Patkau was that for 
approximation to English sequences made up of low frequency words 
(Thorndike-Lorge counts), the rate of increase in recall across approx- 
imations was significantly less than for sequences consisting of high 
frequency words. This, of course, would argue for the fact that word 
frequency is a variable present in the function relating sequential 

dependencies and recall). One other variable was also discussed as 
a possible one present in the sequential constraint and recall 
relationship : that of item-to-item associations. The evidence so 


far, however, (Johnson, 1966; Johnson, 1965; Frankart, 1964)does not 
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support the notion that increasing sequential constraints reflect 


increasing word-to-word associations. 


Grammaticality, Meaningfulness and Learning 


In the preceding section, four variables were mentioned as 
being possibly operative in the approximation to English and recall 
function : sequential constraint; interitem associations; grammatic- 
ality of word sequences; and meaningfulness of these sequences. The 
first two of these factors have been discussed, and presently the 


last two shall be taken up. 


One of the first studies to attempt to assess the effect of 
grammaticality on learning was that of Swanson (reported in Osgood, 
1957). To reduce the influence of meaning and prior associations, 
Swanson ee tat ane in which the grammaticality of English was 
retained but in which nonsense words were substituted for nouns, 
verbs, etc. A syntactic sequence, for instance, was "The maff velms 
oothly um the glox nerfs", and an unsyntactic one was ''Maff velm ooth 
um glox nerf''. Thus some Ss learned the first type of sequence and 
others learned the second type of sequence. The results showed that 
even though they were longer, learning of the syntactic sequences was 
more rapid. Other experimenters (Marks and Miller, 1964; Colman, 1965; 
Johnson, 1965; Epstein, 1961, 1962, 1963;) have reported similar 
results. It should be noted, however, that the point was made 


(Johnson, 1968) that " .. . while reliable differences are 
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consistently obtained between grammatical and ungrammatical material, 
the absolute differences are relatively small when compared to the 
differences between anomalous and meaningful sequences when both 

are grammatically correct." In addition, some experimenters have 
reported that they have failed to obtain an effect on learning from 
grammaticality (Rosenberg, 1964; Moran, 1965). It may be that the 


facilitation provided by grammar, while present, is small. 


In a more detailed study by Johnson (1965), this hypothesis 
seems to be borne out. Johnson was concerned with the extent to 
which grammar provides Ss with a "ready-made and reliable recording 
scheme". He assumed that the Ss would learn the sentences he gave 
them in terms of "phrase-size chunks or recall units" and that the 
words within each such unit would be more dependent upon one another 
as recall events than would words in different units. Thus if one 
scores the Ss's responses for the probability that each word in a 
sentence would be wrong given that the preceding word would be right, 
one can discover the boundaries between the assumed recall chunks in 
that a high probability of transitional error (TEP) should occur at 
the point separating any two recall chunks. The nature of these re- 
call chunks should also be revealed from the pattern of TEPs for a 
given sentence. Johnson had Ss in the first group learn eight 
sentences whose grammatical structure is shown by "The tall boy saved 
the dying woman", and Ss in the second group learn sentences like 
"The house across the street burned down". It was found that TEPs 


for between-chunk or between-phrase transitions (e.g. boy-saved, 
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"The tall boy" being the first phrase), for both types of sentences 
were higher than TEPs for within-phrase transitions (e.g. the-tall). 
Also found was the inequality of within-phrase transitions. Johnson 
reports that the pattern of within-phrase TEPs was correlated with 
the structure of the phrase itself and thus this shows that the 

unit structure of a sequence can have an effect on learning. Other 
investigators (Suci, 1964; Odom, reported in Johnson, 1968) obtained 


similar results. 


The role that meaningfulness of verbal items plays in learning 
and retention has been considerably investigated and a number of points 
of views regarding the concept of meaning as well as its function in 
acquisition have been put forth (e.g. Underwood, 1959, 1960; Noble, 
1953; Osgood, 1957). Albeit interesting a synopsis of theories 
regarding the concept of meaning shall not be presented, however, 
since this would take us far afield and since we are concerned here 
only with the organizational role that meaning plays in learning and 


recall. We shall, therefore, restrict ourselves to the latter problem. 


A very interesting study was conducted by Marks and Miller 
(1964). The latter found that grammatical and meaningful sentences 
are learned most rapidly while unsyntactic and meaningless sentences 
are learned least rapidly. Interestingly, they also found that there 
was no difference in rate of learning between the meaningless but 
grammatical sequences and the meaningful but ungrammatical sequences 


with both these curves falling midway between the other two curves. 
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These findings would suggest that while meaningfulness is an 
independent factor in organization, its effect is not larger 

(nor smaller) than the effect of grammaticality. This inter- 
pretation, however, contradicts the point made by Johnson (1968) 

and discussed in this chapter that the effect of meaningfulness 

has consistently shown itself to be larger than the effect of 
grammaticality. The problem seems to stem from the fact that 

the meaningful but unsyntactic sequences used by Marks and 

Miller are not in reality meaningful - at least not immediately. 

These sequences were constructed by scrambling the order of words 
taken from meaningful sentences. They are hence anagram strings 

and meaning cannot be derived from them except after a certain 

amount of thought. It is thus difficult to assess the effect of 
meaningfulness from the results of the Marks and Miller study. 

It should be noted, furthermore, that the idea behind this study 
assumes that psychological meaning is a dichotomous variable - 

either verbal material is meaningful or either it is not. But this 
might not necessarily be the case. Some materials might be less 
meaningful than others. If this is the case, then it is very possible 
that some grammatical sentences are "more grammatical" than meaningful 


sentences are meaningful (or vice-versa). 


Another study to be concerned with the effect of semantic 
constraints has been that of Epstein, Rock and Zuckerman (1960). The 
latter found that lists of nouns were learned more readily than were 


lists of equally familiar conjunctions, and that list of conjunctions 
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were not learned more readily than were lists of prefamiliarized 
nonsense syllables. This would argue, of course, that the effect 
of meaningfulness in learning is a significant independent factor. 
The authors mentioned, in addition, that meaningfulness "makes 


possible organization or conceptual unit formation." 


Other studies (e.g., Epstein, 1961, 1962; Deese and 
Kaufman, 1957) have also dealt with the effects of semantic 
constraint. The typical procedure in these experiments was to 
compare the learning of both semantically meaningful and syn- 
tactically correct strings with meaningless but syntactic strings 
and also with random strings. The results usually showed that the 
first kind of sequence was learned the most rapidly, the third kind 
of sequence the least rapidly, and the second kind of sequence the 


most rapidly after the first. 


The Process of Encoding 


It has been demonstrated (e.g., Miller 1956a) that perform- 
ance on a memory task is more related to the number of units to be 
retained than to the information load carried by each individual 
item. It has also been shown (see Hall, 1966) that recall of letters 
can be substantially increased if the letters are arranged into words. 
To explain these facts Miller (1956b) has suggested an organizational 
process he calls encoding or recoding. This process involves coding 


within the immediate memory span the material into units or "chunks". 
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If, for instance, a S is asked to retain a set of verbal items, he 
does so by retaining a symbol (or a few symbols) representing the 

entire set. At recall the S remembers the symbols and decodes it 

to produce the specific items. The maximum number of chunks that 

can exist in immediate memory, Miller contends, is Seven, but the 

amount of material that can be recalled can be increased by build- 
ing larger and larger chunks (i.e., by combining smaller chunks 


into larger ones). 


The recoding process is illustrated in an experiment by 
Miller (1956b). In this experiment Ss's task was to recall a 
random series of zeros and ones by representing sets of three digits 
by any number from 0 to 7. The Ss's memory span for the binary 
digits was subsequently tested and was found to be greater than it 
was before they had learned this recoding process or scheme. The 
results also revealed that recall increases the more the recoding 
scheme is learned. Support for Miller's chunk hypothesis has come 
from Murdock (1961) and Cohen (1963). Cohen (1963) presented singly 
to one group of Ss a set of 20 unrelated words which they had to re- 
call after a single presentation of the entire list. Another group 
of Ss was presented 70 unrelated words which were arranged in 20 
categories. If the chunk hypothesis was correct, related words 
should be given a new name or label, that is, should function as a 
single unit in memory, while unrelated words should not (i-e. the 
chunk in the list of unrelated words should be a word). These predic- 


tions were borne out. There was no significant difference in the number 
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of chunks recalled in either list. These results, then, argue very 
much in favor of the interpretation of the category clustering 
phenomenon given by Bousfield (1953) and illustrated in Figure I 

- that recall of words in clusters occurs because these words are 


instances of a common concept. 


Miller's (1956c) contention that memory is limited by the 
number of chunks that can be recalled has also received support. 
Tulving and Patkau (1962) showed that in the free recall of different 
orders of approximation to English sequences there was little change 
in the number of chunks recalled (defined as sequences of two or more 
words recalled in the order of presentation) and that there was an 
increase in the average size of the chunks recalled. In another 
interesting study, Lachman and Tuttle (1965) found that the principal 
influence of structured or organized material in a learning situation 
was that of increasing the efficiency of the method of storing the 


material during retention. 


Although considerable evidence has been found for Miller's 
hypotheses, there is still a vast amount of knowledge to be gained 
in that area. How general is this concept of chunk or how general 
are we supposed to make it ? If a subset in a set of sentences is 
recalled in a sequence, is this subset also supposed to constitute a 
chunk ? If so, it follows that there must have been some relation- 
ship(s) between the sentences in the subset. What, then, are the kind 


of relationships that sentences (or propositional information, for that 
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matter), have to have in order to form chunks ? Are some relation- 
ships that sentences have to each other more "efficient" as bases 
for structure or organization than others ? (This, as has been 
pointed out, is one of the questions that this study attempts to 
answer). Furthermore, will the nature of the chunks be solely a 
function of the stimulus material the S is confronted with ? Or 

is it also a function of some property of the mind ? That is, do 


Ss have some "natural preference" for certain kinds of chunks ? 


Subjective Organization 


As it was mentioned in the ceieaheee thon clustering phenomena, 
control lists of unrelated words were used as a contrast to demonstrate 
the recall advantage found in lists of clustered or related words. It 
has been shown, however, that even in the recall of lists of unrelated 
words clustering does occur, (in spite of attempts by the experimenter 
to thwart the presence of an organizational base within the list). 

This type of clustering in lists of unrelated words called subjective 
organization, refers to the tendency of recalling pairs of unrelated 
items consistently on repeated trials (with presentation having at all 
times been randomized). The idiosyncratic habits of Ss, it seems, are 


sufficient to provide some kind of an organization. 


Subjective organization can be illustrated experimentally in a 
study by Tulving (1962). The latter presented a list of 16 disyllabic 


nouns to Ss for 16 trials, using on each trial a different order of 
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presentation. The S's task after each presentation was to recall 
as many words as he could. Tulving found a positive relationship 
between number of words recalled and number of trials. More 
importantly, however, he found that Ss had a significant tendency 
to recall words in the same order on different trials. In addition 
this tendency increased with repeated exposures to the stimulus 
material. A related study was conducted by Bousfield, Puff, and 
Cowan (1964). Ss in their experiment had to memorize a list of 

ten words, the latter having zero interitem associative strength 
according to the Russell and Jenkins (1954) norms. The experiment- 
ers found that intertrial repetitions (ITR) increased over trials 
and that a significant agreement among Ss in the final order of 
recall of words occurred, this order having no relationship to the 


frequency of usage of the words. 


Results paralleling the ones outlined above have been 
obtained by many investigators - Bousfield, Berkowitz and Whitmarsh, 
1959; Ehrlich, 1965; Tulving, 1964; Seibel, 1965. The question which 
emerges out of this research is what accounts for the increased sub- 
jective organization that occurs over trials in free-recall experiments. 
Mechanic (1964) has tried to discover whether repetition of the present- 
ed item is involved in this relationship. He had two groups of Ss 
learn 24 pronounceable trigrams, each trigram being presented at the 
rate of 11 sec. each. The first group had to pronounce each item 
continuously until the next one was shown, while the second group was 


left free to do what they wished during the interitem intervals. When 
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the results were calculated, it was found that the second (no- 
repetition) group recalled significantly more trigrams than the 
first group. Similar findings were obtained by Glanzer and 
Meinzer (reported by Tulving, 1968) who used a procedure identical 
to that used by Mechanic (1964). In this study also, Ss who did 
not have to repeat the items showed better recall than those who 
had to. Overt repetition, then, does not yan to be involved in 
subjective organization and probably even prevents Ss from organ- 


izing the material. 


Other investigators have suggested hypotheses other than 
intertrial repetitions to account for the positive relationship 
between subjective organization and number of trials. Tulving 
(1962, 1964, 1966) has submitted that this relationship means that 
interitem associations are strengthened as a consequence of repeated 
presentations and recall of the items. Another suggestion was made 
by Carterette and Coleman (1963, reported by Tulving 1968). This 
suggestion was that increases in subjective organization are due 
to or follow increments in Hecutins Still a third interpretation 
was made by Tulving in 1968. This was that " .. . both increments 
in recall and increments in organization are parallel but otherwise 
unrelated manifestations of a common underlying process and that 
one has no more effect on the other than the second has on the first." 
Which one of these interpretations is the correct one is, of course, 
a matter to be settled by further empirical investigation. It should 


be noted, however, that most of the experimental evidence gathered in 
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the areas of research we have reviewed - clustering, sequential 
dependencies, grammaticality, encoding - show that an increase 
in the degree of organization results in an increase in amount 
recalled. Therefore, that increments in organization follow 
increments in recall or that both these events are independent 
of each other are positions that seem somewhat contrary to the 
facts. What seems probable is that recall is in part a function 


of organizational factors. 


Kernel Sentences and Learning 


A totally different approach to the effects of contextual 
constraint or organization on learning has been to study the 
effect of the kernel of a verbal message on learning. The notion 
of kernel sentence is aptly elaborated by Miller (1962). A kernel 
sentence is an active, affirmative, declarative sentence of the 
subject-predicate form such as "The typist has copied the paper", 
"The boy has hit the ball", etc. The subject always refers to an 
object or an individual thing and the predicate to a ener or 
some characteristic of that object. Thus a kernel sentence informs 
us of the relationship between an object and an event or another 


object (i.e., the boy and the ball or the boy and hitting the ball). 


Mehler (1963) has conducted an interesting study in this area. 
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Using eight kernel sentences he generated a total number of 64 by 
using seven transformations of each of the original kernel 
sentence. The transformations were negative, passive, inter- 

. rogative, negative-passive, negative-interrogative, passive-inter- 
rogative, and negative-passive-interrogative. To each group of 
Ss he presented a recording of a set of eight sentences, the 
sentences in the set representing no sentence and no transformation 
mere than once. The set of sentences was presented for five 
successive trials and after each presentation the Ss attempted 

to recall the material. Mehler found that the kernel sentences 
were significantly easier to learn than any of the others and, 
furthermore, that the greater number of errors were syntactic 
ones, (not omissions, inventions and the like). These results 
were interpreted to mean that Ss remember the general sense of a 
sentence by "analyz(ing) it syntactically and encod(ing) it as a 
kernel sentence . . . plus some "mental tag"’ that indicates the 


ae et ranstormation”.. 


Miller (1962) also makes this type of interp etation. He 
asserts : "The hypothesis is that what people remember is the kernel 
sentence, but that when you ask them to recite the original sentence 
exactly, they supplement their memory of the kernel with a footnote 


about the syntactic structure." 


Mandler and Mandler (1964) seem to have obtained an indirect 


confirmation of this hypothesis. They examined serial position effects 
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for the acquisition of the primary communicative content of sentences. 
(such as "Girls jumped rope" in a sentence like "The girls jumped rope 
for one hour after school both yesterday and today"). Their results 
suggested that serial learning of English sentences proceeds differ- 
ently than yote learning of unrelated words. In the former what words 
are recalled is determined by which ones make up the core meaning, and 
not by primacy and recency effects as in rote serial learning. In 
other words, central phrases such as "Girls jumped rope" are retained 


more readily than non-central phrases such as "for one hour". 
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CHAPTER II 


THE PROBLEM 


As can be noticed in the preceding review, most of the work 
on organizational factors has restricted itself considerably with 
respect to the nature of the problems it has dealt with. Either it 
has used words (and scored in terms of them), or else it has been 
concerned with the organizational effects introduced oe factors which 
are somewhat "atypical" - e.g., grammaticality vs. non-grammaticality, 
meaningfulness vs. meaninglessness. It is said atypical because it 
is not likely that the S who, in the everday common environment, is 
faced with the task of learning a great number of earned teand 
grammatical sentences will be using to any considerable extent 
grammatical signals or syntax to remember the material. More probable, 
is the event that the semantic relationships between these meaningful 
and grammatical sentences (e.g., temporal, causal, etc.) serve as 
bases (not necessarily consciously) for the organizational processes 


that might occur. 


Furthermore, the work on organizational factors has neglected 
a (perhaps much more typical) area of investigation, namely the nature 
of the organization of both meaningful and syntactic sentences, or 
more precisely, the exact role(s) played in organization by semantic 
features imparted by these sentences (i.e., what the sentences say, 


propose or mean). Thus, although work using lists of words and 
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unmeaningful and ungrammatical sequences is necessary if all the 
factors in organization are to be known, research directed at the 
discovery of organizational variables occurring in the learning of 


grammatical, meaningful sentences is also necessary. 


This study, then, is concerned with the organization of 
both semantically meaningful and syntactically correct sentences, 
or more generally, with the organization of propositional inform- 
ation. It is thought that a major variable governing the organ- 
ization of such verbal information is the meaningful relationships 
that exist between the pieces of the information - relationships 
which are in turn based on semantic features imparted by the 
sentence (e.g. the event described, the time or date involved in 
the information, the person or individual referred to, etc.) The 
term proposition, in consonance with tradition, refers to a declarative 


sentence in which anything whatsoever is affirmed or denied. 


Several other factors, besides the ones mentioned, point out 
the need for research of the kind undertaken here. First, the study 
of organization using words ee not allow for the appearance of 
larger units of organization that might possibly exist (e.g., kernel 
sentences). Miller (1962) cites an experiment which supports the 
idea of such larger units. This study does not restrict the unit of 
organization to a single word, since it uses sentences (nor does it 
score for recall in terms of words). A point related to this matter 


derives from the question of whether a meaningful but ungrammatical 
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sequence of words is actually meaningful, Such a sequence is 
constructed by scrambling the order of English words making up 
a sentence : "Buy a did he pair not shoes of", for example. 
(From "He did not buy a pair of shoes"). But the scrambled 
sequence is not really meaningful, we do not know what it says, 
at least not immediately. Semantic constraint, or meaning 
therefore, does not derive from a single component or word but 
from the entire unit of words. The latter unit, then, can be 


a unit of organization. 


Finally, as has been observed, there are many types of 
organizations that can be employed to facilitate learning or 
recall. It is thus necessary to determine the order of pre- 
dominance, if any, of the different kinds of organizations. 


This is part of the intent of the present investigation. 


The present study 


This investigation is concerned with the organization of 
verbal propositional information. It seeks to determine (1) the 
predominant forms of organization of such information and (2) the 
effects of different kinds of organization of this information on 


learning. 


By the term organization we are referring to the arrangement 


or pattern, in storage, of the units of information. It is thought 
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that information is stored as units and that these units are encoded 
in some way in the brain. Since it is possible for units to have 
several types of relationships between one another (e.g., verbal items 
can have semantic and phonetic relationships, or both), several ways 
in which these units can be arranged or patterned in storage are 
possible. Hence the question of the predominant forms of organization. 
Operationally, the kind of organization that has been involved in 
acquisition can be assessed from several output orders of the same 


items in a free recall situation. 


The type of information that will be used in this study will 
be. sets of factual sentences, each sentence containing the possibility 
of being related to another sentence on different bases. This point 
will be elaborated more fully in the subsequent discussion on the 


experimental design. 


Two hypotheses have served to guide and to provide a framework 


for the present research. These are that 


Ve the most common way to organize information is on the 
basis of causal relationships between the pieces or units of the inform- 
ation and such that, within this "causal structure", the pieces would 
fall into a "forward" (i.e., from beginning-to-end) temporal sequence, 
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the former takes precedence (i.e., is predominant) over the latter. 


These hypotheses were arrived at from observation of both 


the writer's and other persons' 


way of organizing material when 
preparing for an examination, when writing an essay, and doing 
activities of this nature. It seems intuitively correct and logical 
that material that is logically organized and understood will be 
remembered more fully than material which is not. A S, for instance, 
who is studying the Russian revolution of 1917 will remember or 
"master" the material better if he perceives how one event gave rise 
to another rather than if he tries to blindly memorize these events 
without seeing the relationships between them. The advantage of 
saying that causal relationships can function as a basis of organ- 
ization (i.e., govern the output order of recall) is that it can 
account for many phenomena of learning and recall and hence character- 
ize the activities of the S in such a situation. It is doubtful, for 
instance, that the recall of the Russian revolution is governed by 

the strength of interitem associations. For although the name Lenin 
may have in the past occurred contiguously with the overthrow of 1917 
(and been reinforced), there are many other events in this history 
that the S probably never heard of. Moreover, if there are some items 
that are strongly associated with one another, the reason for this in 
the first place is not necessarily past contiguity of occurrence with 
or without reinforcement, or some similar notion. In the case of learn- 
ing a branch of mathematics for the first time an degotiucténtetae 


account of this process is even more useless. It is hardly conceivable 


al : ed Tave (3 siiegtviobtee: et r ack) Perry 


ijod lo moktevesedo word 26 bavivee Siew enue 


; } Pas ; ; _ 
stem soielsseyo to veW ‘anoerog rdte ‘b 
= 
iS 
as gnisitw fsde sunsenbaiiah:s 
fostyoo yvlovitbatal ‘anace $7. vote aw 


7 =i) ¢@ 


shire Sore box inngte ‘yi teotgol: aba 


bh .jon et ?lie ftelessam pede all 
= 7 Ve ~. x 


er Ifiw FEAL is soteioess natimu oat e 
J : ee 


‘ave\ano wod esvieorsg sf 22 sasned tite 
ot oes 
pthnttd 69 eabes oil st al fet 3s nt3008 


a3 G81 atss “~(F1 4 + 45% sv2iacd | a eteootsefor Pr 
' A ue ; 
reac & oF 739002: wes Finn tigh fot tae 


* sett et (Eiseet bo tebse Suge oil? ersvog” 
[frost bis geatereat 26 aieaienrer: | 
io} ,twisdesh ah. ‘.dolaeudhe © eget 2 sds to 


g | aoftviayes. seine wife. LE rer 
men erty fs Wor hha ta! Te a 


Bei 
a 


Cf lo wouktiowe off doiw ¢lLavougesage ah PFI SOM 
« VIOI EL iit ai -ciasv9 ssillo wren e886. |: i hey 
2 - a> 


~ , i ‘ : 
tnail oaoe ore syerla 3f :, revos vor to ise 


ets yo8 aogner ofd . seilsare- —— 5S 


ijiw sonaritvssn te nitogdsnes 4 


~1thel 30° 9265 Sit of .nokion pees 


_ a a ad : 
on jafitos tel otian 2&8 smh ace -. > 
; a 


| Sidawrboaige ae . ea iat ui 16 


4 | a - 
aa 


33 


that the learning of the theory of numbers, for instance, is not. 


based on at least some, if not all, of the S's logical thought 


processes. 


By the term causal relationships we are referring to cause 
and effect relations - relations of which can exist between pro- 


positions. Consider the following sentences : 


John and Mary graduated at exactly the same time. Although 
he searched thoroughly, John could not find a job in Reno. 
Thus one month after his graduation John went to Chicago 
where he thought more opportunities awaited him there. 

Mary was not so persistent, she left her home town one 
week after graduation. Two weeks later she found a 
pleasant and rewarding job. 


There is a cause and effect relationship between certain propositions 
in the second and third sentences; one event (described by the second 
sentence) led to the other (described by the third sentence). It was 
because John could not find a job in Reno and because he thought that 
there were more opportunities in Chicago that he left for the latter 
city. There are other causal relations in the sentences which the 
reader will find upon inspection. The whole paragraph as it is present- 
ed is organized on a predominantly logical, thematic basis. Other ways 
to organize this paragraph, however, are possible. Using a forward 
temporal organization, the fourth sentence has to precede the third, 
since the event of Mary's leaving her home town (one week after grad- 
uation) temporally preceded the event of John leaving Hise (itets one 


month after graduation). Similarly, the fifth sentence has to come 
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before the third but after the fourth, since Mary found a job before 
John left for Chicago. Both a causal and forward temporal organ- 
ization of this paragraph is not possible, however, since some of 
the events described, although they have a temporal relationship to 
one another have no cause and effect relationship (e.g., the events 
described by the third and fourth sentences). Thus according to our 
hypotheses a causal form of organization (i.e., the same one that 

is presented above) would be predominantly involved if a S had to 


retain this paragraph. 


Turning now to the two experiments performed in this study, 
(and the hypotheses will become clearer after discussing them) the 


essentials of the design are as follows : 


Experiment I 


The first experiment was designed to test hypothesis 1, that 
is, whether a causal form of organization having in addition a temporal 
organization within it, is, in fact, the predominant form of organ- 
ization. But this experiment (as well as the second one) also 
determines the effect of this organization and others on serial 


anticipation learning. 


Three lists of exactly the same sentences but differing in the 
organization or sequential ordering of these sentences were devised. 


These lists are presented in Appendix A. The total number of 
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sentences was 12, six of which coherently described the developing 
concept of light, and six of which described the history of the 
treatment of mental illness. Each of the sentences contains the 
date or time of occurrence of the event(s) in question, the name(s) 
of the person(s) and locations that were involved in these events, 
and the event(s) themselves. In the first list, called the Causal 
and Temporal Within or CTW list, the first six sentences are the 
ones dealing with the concept of light and the last six sentences 
are the ones dealing with the theme of mental illness. In each 

set of six sentences there is a causal sequence as well as a 

forward temporal one. That is to say, the events in any two 
adjacent sentences in each set have a cause and effect relationship, 
or to put it differently, the event described by the second sentence 
in any pair of adjacent ones is a consequence of the event described 
by the first sentence in this pair. Furthermore, in each set, each 
successive event is temporally subsequent to the preceding one. As 
will be seen by a glance at the list the dates which are mentioned 
occur in this order : Time immemorial, 1704, 1750, late 18th century, 
1803, 1840, for the theme of light. This type of temporal order was 


also used for the sentences concerning the history of mental illness. 


In the second list that was used (called the Causal, not 
Temporal or C list) the first six sentences were also of one theme 
(the theme of light) and the last six sentences of another (the theme 
of mental illness). In each set of the sentences in this list, however, 


the sentences were not presented in a temporal order of any kind what- 
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soever. That is to say, the event described in one sentence was not 
temporally subsequent to the event described in the preceding sent- 
ence. The way the sentences were ordered was such that within each 
theme, each sentence had a cause-effect relationship with another 
sentence in the same theme —- although, not always the adjacent one. 
The cause-effect relationships, of course, are derived from the 


content of the sentences. 


In the third list (the subject of Sub list), the sentence 
that was chosen to follow another one, in a given pair, was the 
sentence in which was embedded the same :individual(s) or subject (s) 
as in the preceding sentence. It will be noticed that the name of 
an individual involved in an event occurred twice in the list (in 
two sentences), once in a sentence concerned with the concept of 
light, and once in a sentence concerned with mental rc uieeeaee 
Thus we have six pairs of sentences, each member a pair containing 
the same name as the other member, but each member, nevertheless, 
being about a different theme than the other. The sentences were 
presented such that the names of identical individuals occurred 
adjacently. This list, then, has no causal or temporal order; the 
themes alternate, and the organization is according to subject or 
individual. The third and fourth sentences, for instance, both 
contain the name Young, and the fifth and sixth sentences both 


contain the name Newton. 


Each of three groups of Ss heard one of the three lists 
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twice on a tape-recorder, Immediately after the second presentation 
the method of serial anticipation was used to determine learning. 

Ss were told that they had to recall the sentences in the order they 
were presented on the recording, and that after they recall a sentence, 
it (or the correct one if their recall was erroneous) would be present- 
ed on the screen for them to read. After a sentence was flashed off, 
the screen was blank and at this point they were to anticipate the 

next sentence that they heard on the recording. Recall time was 30 


sec. and sentence exposure time was 13 sec. 


There were five trials of anticipation learning with no inter- 
val between trials. Amount of learning on each trial was determined 
by scoring for the number of phrases in any sentence that were correct- 
ly recalled. The sentences were divided into date or time of occur- 
rence, names of individuals, names of locations, and proposition 

The reasons for this method of division are discussed in 
Chapter III. Each phrase that was correctly recalled was given a 
check mark; a phrase was correct or incorrect according to certain 


criteria and these will also be discussed in the subsequent Chapter. 


This experiment then allows comparisons between the learning 
of identical but differently organized propositional information. 
Since each group of Ss had to learn identical material that was 
organized in a particular way, one can truly speak of the effects 
of different organizations on learning. But can one speak of the 


order of predominance of the three organizations that were employed 
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if differences in amount of recall and rate of learning are found 
using these organizations ? As has been shown by many investigations, 
most of them reviewed in Chapter I, organization is a variable in 
learning and increases with repetition or trials. A higher recall 
score averaged over five trials and greater rate of learning obtained 
by one group of Ss must mean hence that the organization in question 
is capable of facilitating to a greater extent the learning of the 
material. That is, these results must mean that it is "more natural" 
(i.e., more of a tendency, if one is permitted to speak in this 
fashion for a moment) for the human mental functions to organize 


material in this particular way than to organize it in another way. 


It might also be argued that this experiment would have been 
more complete if more than three kinds of organizations of the material 
were used. It would have been possible then to make more than three 
comparisons. It should be noted, however, that in Experiment II two 
organizations of the material were used that are different from any 
of the organizations involved in Experiment I. Therefore, we do, in 


fact, have more than three comparisons in the study. 


Experiment LL 


The purpose of this experiment was to test the second hypothesis 
- i.e., to discover which of the causal or forward temporal organizations 
is superior or better facilitates recall and from which there would be 


more transfer on subsequent learning. Although the same two themes as 
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in the first experiment were used, the sentences themselves (eight 

in all) were slightly altered in order to fit one of the requirements 
of the experiment which was to have the possibility of manipulating 
the sentences into a temporal form of organization - something which 
could not be done with the sentences used in Experiment I. The 
sentences (presented in Appendix B), though, preserved the same 
approximate level of difficulty since the events described were 


essentially the same and were of a factual, non-motivational content. 


In the first or Causal (C) list the first four sentences were 
about the developing concept of light and the last four sentences 
were about the changing treatment of mental illness. There was no 
temporal sequence in this list whatsoever. Within each set of sent- 
ences dealing with the same theme, however, each sentence had a cause 
and effect relationship (the notion of which was discussed in connec- 
tion to Experiment I) with another sentence in that group - although, 
not always the adjacent Bae By embedding phrases such as "because 
of (a previously described event or a previously mentioned name)", 
"as a result of .. .'' in a sentence its causal relation to another 
sentence was effectively signalled; the nature of the sentences them- 
selves also made clear to which other sentences they were causally 
related. Furthermore, there were only four sentences per theme and 
thus perception of the causal relationships between such a small 
number of sentences could not have been impaired. It was not possible 


to organize the sentences in a cause -- effect -- cause -~ effect 
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e+» Sequence since this type of sequence is also a temporal one. 


The second or Temporal (T) list comprises the same sentences 
as in the C list 2nd is organized such that each successive sentence 
(except the first) is temporally subsequent to the preceding one 
(i.e., the date or temporal message embedded in a sentence follows 
temporally the preceding date). The dates were chosen such that if 
ane organizes the list in a beginning-to-end temporal sequence the 
sentences from each theme would alternate in their order of occurr- 
ence and would not follow any cause-effect cycle even though it 
might be within another theme. Thus this list has a forward temporal 
organization but no causal one. Figure 2 shows a conceptualization 
of the relationships that the sentences have to one another in the 


different lists used in the two experiments. 


The method of division of these sentences into scorable units 
was identical to the one used in the first experiment : dates or 
temporal messages, names (of objects or locations) and propositions. 
Four groups of Ss were used. The first or CT group first listened 
twice to a tape-recording of the C list and immediately after the 
second presentation underwent four trials of serial anticipation 
learning. The Ss had each time to anticipate the sentence that comes 
next in the list during the time when there was no exposure on the 
screen. Immediately after the end of the fourth trial the Ss in this 
group listened twice to a tape-recording of the T list and after the 


second presentation underwent four trials of serial anticipation 
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FIGURE 2 


CONCEPTUALIZATION OF SENTENCE SEQUENCES 


IN EACH ORDER OR LIST USED IN THIS STUDY 


(DATES OR TEMPORAL MESSAGES WERE EMBEDDED 
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A (theme: light) 
A (mental illness) 
B (iteht) 
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learning of the T list. The second or TC group went through the same 
procedure except in a reverse order : four anticipation trials of the 
T list and four anticipation trials of the C list (listening twice 
before each set of trials to a recording of the respective lists). 

The two other groups (IC and IT) were control groups. Each group 
first listened twice to a recording of irrelevant sentences concern- 
ing the evolution of civilizations of antiquity, underwent four serial 
anticipation trials of this material, listened twice to either the 

CG or T list and finally, participated in four anticipation trials 

of one of the C or T lists. The scoring method was the same as that 


used in Experiment I. 


The irrelevant sentences (shown in Appendix B) described 
how geographic and climatic factors were responsible for the develop- 
ment of ancient Mediterranean civilizations, and how these factors 
influenced, in turn, the style of life predominant in these socie- 
ties. This theme has no relationship to either of the themes used 
in this investigation. The irrelevant sentences, however are of 
approximately the same level of difficulty and are written in the 
same style as the other sentences employed in this study. The method 
of dividing them into units and the method of scoring the amount of 
learning that was involved were also identical to the methods used 
with all the other sentences. The IT and IC groups are control 
groups. Their inclusion was necessitated by the fact that we 
wished to assess the effect of a prior task on the acquisition of 


a second task or, to put it more precisely, we wished to evaluate 
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the effect of prior causal learning on subsequent temporal learn- 
ing and the effect of prior temporal learning on subsequent causal 
learning. One can conceive of the CT and IT groups as forming one 
proactive design, and the TC and IC groups as forming another pro- 
active design. Within each design one can evaluate the effect of 
first-list learning by comparing the performance of the two groups 
on second-list learning. It would be helpful if the design for 


this experiment is visualized as follows 


Group 


CT TC LE IC 


Task or type 
OrerList ay C T C 


20c; 


‘eae a Lay 
_ wal 


re a i . aX 4 
a 
suszyg TT bos Patt seta 


Ineups ndwe 306 guteanel, te 


a0 


‘ a - 
Ae gn iat: asl fnaoqgeed te tobe inks an 


r 
in 
7 
~ 
¢ 


101 25 geen’ wt ome vTt alt 4 bas 
ya 
visys wiv ago agkeah ideas ninaiy pte 
erg os ev 
yon peotysq, sAs grizaquns a anh amet a 
_ = tbe 


viniod ad biwow IT 


44 


The symbols cT and tC will be used to refer to performances 
of the CT and TC groups respectively on second-list learning (i.e., 
the T and C lists). The symbols iT and iC will refer to perform- 
ances of the IT and IC groups on second-list learning, and C and 
T will refer to performances of the CT and TC groups respectively 


on first-list learning. 
The predictions that obtain are the following 


da) Amount of recall for C should be higher than amount of recall 
for T (both calculated in terms of the same proportions of total amount 
of recall possible). (b) Similarly amount recalled for iC should be 
higher than that for iT. This expectation follows from Bayete patente 


that the causal organization is prepotent over the temporal organization. 


2 a)Since the causal organization is supposedly superior to the temporal 
one, one should expect the previous learning of material causally organ- 
ized to facilitate to a greater extent the subsequent learning of the 

same material temporally organized than the previous learning of 

material temporally organized to facilitate the subsequent learning of 

the same material causally organized. Hence, amount recalled for cT 
should be significantly greater than amount recalled for T by a greater 
amount than amount recalled for tC should be greater than amount recalled 
for C. Symbolically, if cl - T= Oc, and tC -C = St, Ac > At 

and hence cT - T (should be) = tC -C..(b) If there is no significant 
difference between amount of recall for iC and C as well as between amount 


of recall for iT and T, one should expect, by exactly the same reasoning, 


een 
; an | ca | 

Ld, Oh hi | 

; - we : 

lq 
ar.gnenol sey @3 sist oF bosu ‘e/a eases = 
3. E thatae j2kE-huvoods ab  qtaaltandlgadl qu 3. ' : “ii 
-ridizaq oF astes Iflw DE bate Ti slodwita ae nh: 
ia 9 Bae sa anzicinal fell—haesen are saining “SE wu 


(Tatitooqees aqporg oT bos YO sy Yo) 


[Lever to touonh. dads vetgad od phbeds 9 30% Unper 3o awomh. 


« Ietet Jo znvhrtage1o ames 973 To ents nt bessiotiian 


od blues Qt tot helleose miwome ylaalake (eH) totaraeng 
7 


atesfticget vo word awollol apidstosqes, eh rey x08 a wad 9 
nobiesinsgio bsroghey ant tave To al cobanniongse fs 82 a. 
Q rome aa 
s300mes of) of - Tatras Cif sae) que ek convention sen: 


-sggio vilsauss lsiaetsa 2a gdtemaet binoiesaleaa atid soanpen be 


sid Yo srtitasl Inau panda’ aft Sausue yo2eo7g ec a 


10 goinissl avotvesy od nes a 


< 


> 
iat 
7 ¥ 


ae 


ee 
tS Laan 


oO 
. 2A 


way 
vy 


ginzesd Insuppadva ofa odet it bon? 


a 


To voi beblaser peony ,sonsH -boxhasgee | 


4 


yoigetg s ¥doT x08 ere Sone a } 
ee 
mete adel Jntrovis eds 198a7g* Hd ma 


3a <= 24 a af on ‘D2 bits 


Jussltinghse ae al svete bed ao 


jo 


i 7 
ere 


45 


thatecl *— iT 2=-tc —\ic. 


It should be observed that the above comparisons are the ones 
that strictly follow from the second hypothesis, and that there are a 


number of other comparisons that will be made. 
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CHAPTER III 


EXPERIMENT I 


Method 


The experiment took place in a large seminar-type room in which 
the acoustics were adequate and where, with the door closed, there was 
little noise or extraneous interference coming from the surrounding 
hallways. During the experiment the S was seated at a table facing a 
50 x 50 in. screen with his back to the E (who was seated at another 
table). This was done in order that the S might not see any unintention- 
al responses of the E (e.g., facial expressions) which might reinforce 
and hence affect the S's performance. A: Kodak Carousel, Model AV-900 
slide-projector was placed in the back of the room away from the S and 
by being connected to two Hunter, Model lil timers (which were them- 
selves interconnected by appropriate wiring) was able to work automatic- 
ally. Positive (black on white) slides were made of every sentence and 
the slides were put in the projector in such a way that there was nothing 
on the screen (just the illumination coming from the projector) in bet- 
ween each slide. The time when the screen was merely illuminated was 


recall time. In this way it was able to alternate between exposure and 


recall times. 


The E had in front of him on the table the necessary number of 


copies of the list of sentences (divided up), one copy for each trial 
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run. The S could not see the sentences since he had his back to the 
E. No exchanges of any sort (except the utterance by the E of "Next" 


after a sentence was automatically flashed off) occurred between the 


S and the E during the experimental session. 


Materials 


Three lists differing in organization were constructed out of 
a set of identical, complex, factual sentences (12 in total). The 
lists are presented in Appendix A. In The CTW list, the first six 
sentences are about the developing concept of light and the last six 
sentences are about the history of the treatment of mental illness. 
Within each theme the sentences follow one another in a causal sequence 
as well as in a temporal sequence. These kinds of organizations were 
discussed in Chapter II and need no further mention here. In the C 
list the organization was merely causal : the sentences of one theme 
were not mixed with the sentences of the other, but the set of 
sentences dealing with the theme of light occurred before the other 
set of sentences. Within each set, however, there was no temporal order, 
the event described in a sentence was never (as judged by the date 
embedded) temporally was uae to the event described in a preceding 
sentence. In the SUB list the ordering of the sentences was based on 
subjects or persons : the subjects in the first two sentences are ''men", 
in the next two sentences the subject is the scientist Young, in the 
next two sentences it is Newton, and so forth. It was desired to see 


whether the Ss would use individuals as a basis for organization. Thus 
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this list is interspersed oF randomized with respect to causal and 
temporal kinds of organizations since the name of each subject 
occurred once in a "light" sentence and once in a "mental illness" 
sentence, and had associated with it a different date in each of the 


pair of sentences. 


Procedure 


58 Ss; 31 female and 27 male, all enrolled in the Introductory 
Psychology course at the University of Alberta and native speakers of 
English, were assigned randomly to three groups. The first two groups 
contained 20 Ss each and the last group contained 18. Unequal dcistrib- 
ution of the number of Ss was due to the fact that not all Ss who had 


signed up for it, came to the experiment. 


Ss were tested individually in order to avoid inter-subject 
influences. Each S in the three groups was instructed to listen care- 
fully to the sentences that would be played twice on the tape-recorder. 
He was additionally told that immediately after the second presentation 
he would undergo five trials of serial anticipation learning. This was 
explained to him by saying that after the second presentation of the 
information, he was to try and recall as much as possible of the 
sentence that he heard first, and that after a certain amount of time, 
this first sentence would come on the screen in order for him to study. 
This sentence would after some time on the screen be flashed off, at 


which point he was to attempt to recall the second sentence, and so forth 
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until the last one and for five trials. (A trial consisted of going 
through the entire list once). It was made certain that the S under- 
stood that he was to recall the sentences in the order they were present- 


ed. The detailed instructions to Ss are given in Appendix F . 


The first (or CTW) group was played twice on a tape-recorder the 
CTW list of sentences. The second (C) and third (SUB) groups were play- 
ed twice the C and SUB lists respectively. Immediately after the second 
presentation of the list, each group took five trials of serial 
anticipation learning, as described in the above paragraph, on the 


particular list that they heard, under exactly the same procedure. 


The sentences were divided into dates or time mentioned (e.g., 
time immemorial; earlier);names of individuals, locations or objects 
(e.g., Witch Hammer); and propositions. The difference between prop- 
ositions (defined in the third paragraph of Chapter II) and kernel 
sentences (as used by Miller, 1962) is that a kernel sentence is a prop- 
osition in the active, affirmative form. Thus it can be conceived that 
the sentences were partly analyzed into kernel sentences not always of 
the active affirmative form. The reason for this is that the sentences 


themselves were not of such a form. 


There were several considerations for dividing the sentences in 
the manner that was used. Facts such as dates and names should be given 
credit if recalled correctly. Since there are many of them it is easy 


to forget or to get them confused. Furthermore, it is unrealistic to 
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expect, with the type of material that was given Ss to learn, that 
they would recall it or attempt to recall it in predominantly 
verbatim fashion. Inevitably, (and this is what, in fact, did happen) 
Ss would recall the sentences, in their own words (except for dates 
and names) and in different grammatical structures - while keeping 

the core meaning (i.e., the events) of the sentences unaltered. Hence 
the reason for partly dividing the sentences into propositions. The 
same reason was also the basis for allowing within a phrase 1) the 
occurrence of active and passive grammatical transformations; 2) the 
substitution of synonyms; 3) the permuting of words; and 4) the per- 
muting of phrases within a sentence (e.g., Young, in 1803 instead of 


In 1803, Young as in sentence No 5). 


The scoring procedure was based on recalling the content within 
the lines (i.e., the phrase) correctly. As the S spoke the E, having 
five copies of the sentences in front of him, one for each trial, marked 
a check above it if a phrase within a sentence was correctly reproduced 
according to the above-mentioned criteria. No partial credit was given 
if any deviation from the criteria set forth occurred. If this was the 
case no marks were made and the total number of points obtained in a 
trial were calculated by simply adding all the check marks that were 


made on the sheet. 


There was no interval between trials. It was thought that an 
interval between trials might inform the S of the sentences that are 


first and last in the list. The only exchange that took place between 
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E and S during the trial runs was the E saying "Next" at the point in 


time when a sentence was flashed off and the screen merely illuminated. 


Recall time was 30 sec. and sentence exposure time 13 sec. It 
was felt that longer durations for both recall and exposure might 
permit rehearsal (Tulving, 1962) and hence, attempts at verbatim 
reproduction on the part of all Ss_ to such an extent that this would 
not permit the possibility of obtaining recall difference between the 
groups. Shorter durations, on the other hand, were not advisable due 


to the complexity of the sentences. 


A sample response sheet can be found in Appendix E. 


Results 


Analysis of the data obtained in this experiment (and the other 
one) was made by the use of the I.B.M. 360 computer in the A.P.L. program— 
ming language. For the Duncan's Multiple Range Tests which are shown in 
this section, the corresponding analyses of variance tests are given in 


Appendix C. 


The overall means (summed across Ss and trials) for each group 
are shown in Table 1. A Duncan's New Multiple Range Test (Table 3) 
made to determine the significance of the differences between these 
means revealed that overall learning performance with the CTW list or 


organization was superior to both learning with the C and SUB organ- 
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TABLE I 


MEAN NUMBER OF CORRECT RECALL OF PHRASES OF THE THREE CTW, C, 


AND SUB GROUPS SUMMED ACROSS TRIALS AND Ss (OVERALL MEANS) 


(EXPERIMENT I) 


Experimental 
Condition 


Mean (/67) 


27.500 (41.052) 


18.700 (27.902) 


16.380 (24.352) 
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izations. No significant difference, however, in overall learning 


performance was obtained between the SUB and C organizations. 


Interestingly then, causal and subject-based forms of organ- 
feet ton have very closely equal effects on serial anticipation learn- 
ing (the C mean is slightly larger than the SUB mean). A causal form 
of organization, with a temporal structure within it, has, however, a 
much larger effect on learning, most probably because Ss use this type 
of organization more frequently or to put it in different terms 


because it is more prepotent. This is in accord with Hypothesis l. 


The Trials effect (Appendix C) was also significant (p.<.005). 
This result, however, is not surprising since previous research has 
usually shown that learning and organization increases with trials or 


repetition. 


The learning curves for the three groups are shown in Fig. 3. 
While all of them are linear, as is typical of serial learning curves, 
the CIW curve seems to become asymptotic after the fourth trial while 
the other two curves do not. This may be due to the fact that the CTW 
learning curve is much more elevated than the other two and Ss in this 


group may already be "saturated" and beginning to reach their maximum. 


A Duncan's test (Table 4) was made to determine if there were 
any significant differences between the rate of learning of the three 


groups. The analysis of variance test for the slopes (Appendix C)made 
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TABLE 2 


MEAN OF SLOPES OF LEARNING CURVE OF EACH S, SUMMED ACROSS Ss, 


FOR EACH OF THE THREE EXPERIMENTAL GROUPS: CTW, C, SUB 


(EXPERIMENT 1) 


Experimental 
Condition 


Mean (/67) 


12.450 (18.602) 


9. 750@(14.522) 


8.600 (12.822) 
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TRIALS 


pies. Mean No. (in 2%) of Correct Recall of Phrases as a Function of 
Trials for the Three Experimental Groups. (Note slight 
divergence in slopes between the top and bottom two curves). 
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with the raw data showed a significant difference between these slopes, 
while the test made after the arcsine transformation showed no such 
difference. The Duncan's test reveals that for the SUB and C organ- 
izations there is no significant difference in rate of learning, and 
that the difference in slope between the C and CTW learning just 
misses from being significant at the 5% level. There is a difference 
in slopes, however, between learning the CTW and SUB lists. While the 
CTW curve seems to diverge from the other two, and these in turn appear 
almost parallel (Fig. 3) the CTW curve does not diverge enough from the 


C curve for a significant effect to be present. 


The results obtained from the analysis of rate of learning of 
the three different groups are generally in consonance with those 
obtained from the analysis of the overall means of these groups. If 
we remember that CTW rate of learning just misses from being significantly 
different from C rate of learning, both results indicate that the CTW 
form of organization has a greater ree on learning or is more prepotent 
and that the SUB and C forms of organizations do not differ significantly 


in their effects on learning. 
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TABLE 3 


DUNCAN'S NEW MULTIPLE RANGE TEST FOR UNEQUAL N's APPLIED TO 
THE DIFFERENCES BETWEEN THE 3 TREATMENT MEANS - THE ANALYSIS 
OF VARIANCE (ON MEANS PER S AVERAGES OVER TRIALS) IS GIVEN 


IN APPENDIX C* 


(EXPERIMENT I ) 


SUB G 
Means 24a SD hs 21902 41.05% 


(n=18) 


a 


* An extension of Duncan's New Multiple Range Test for Unequal 


n's can be found in Kramer (1956). 
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TABLE 4 


DUNCAN's NEW MULTIPLE RANGE TEST FOR UNEQUAL N's APPLIED TO 
THE DIFFERENCES BETWEEN SLOPE MEANS FOR THE THREE EXPERIMENTAL 
GROUPS CTW, C AND SUB - THE ANALYSIS OF VARIANCE FOR THE SLOPE 

OF THE LEARNING CURVE FOR EACH S IS GIVEN IN APPENDIX C 


(EXPERIMENT 1) 


SUB CTW 
Slope Means 12.827 18.60% 


(n=18) (n=20) 
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CHAPTER IV 


EXPERIMENT II 


Method 


This experiment took place in the same room as Experiment I 
and under exactly the same conditions. The same equipment was also 


used and the method in all other respects was identical. 
Materials 


Three kinds of lists of sentences were used (all presented in 
Appendix B). The causal (C) and temporal (T) lists were constructed 
crag exactly the same set of eight sentences. In the C list the 
first four sentences dealt with the concept of light and the last 
four with the history of mental illness. Within each theme no temporal 
sequence was present, but there was a causal form of organization : the 
event described in a sentence was, according to the text, causally re- 
lated to another event mentioned in the same theme. The T list was 
organized on a forward temporal basis : the event described in a 
sentence was temporally subsequent to the one described in the preceding 
sentence. Furthermore, the sentences of each theme alternated in their 
order of occurrence and did not follow a cause -> effect cycle even 
though it might be within another theme. The third list that was used 


was the irrelevant or I list. It was made up of eight sentences which 
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$s 
related to the development and style of life of ancient Mediterannean 


civilizations, and was organized on a logical, coherent basis. 


Procedure 


64 Ss, 36 female and 28 male, were randomly assigned to four 
groups. The first two groups comprised 18 Ss each, and the last two 
groups 14 Ss each. Unequal distribution of the number of Ss was 


again due to some of them not coming to the experiment. 


Ss were tested individually in this experiment also. In every 
group Ss were told that they were going to be played a set of sentences 
twice and that after the second presentation four serial anticipation 
learning trials of the sentences they heard were going to be given 
them. Following the fourth trial they were going to vel pidyea two 
more recordings (of some sentences) and had to undergo four anticipation 
trials of these sentences. The method of serial anticipation (i.e. what 
they had to do) was explained to Ss in the same way as in Experiment lI. 
A trial consisted of anticipating and being exposed to on the screen, 
in order of presentation, each sentence in the list once. It was also 
made certain that Ss understood that they were to recall the sentences 
in their order of presentation. Detailed instructions to the Ss are 


found in Appendix F. 


The first (or CT) group, underwent four anticipation trials on 


the C list and then four anticipation trials on the T list, each set of 
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trials being preceded by two presentations of the C and T lists 
respectively. The second (or TC) group was also given the same 
tasks but in a reverse order : two presentations of the T list, 
four anticipation trials of this list, two presentations of the 

C list and four anticipation trials of this list. The other two 
groups (IT and IC) were played the I list twice. Following this 
their learning was tested by the same method on four trials. At 
the end of the fourth trial, Ss in the IT group heard the T list 
twice, going through four anticipation trials on it afterwards, 
and Ss in the IC group heard the C list twice, going through four 


anticipation trials on it subsequently. 


The method of division of the sentences as well as the 
scoring procedure were identical to those used in Experiment I. 
Recall and sentence exposure times were also 30 sec. and 13 sec. 
respectively. The sentences used in this experiment were very 


similar to the ones used in the first experiment. 


A sample response sheet for Experiment II can be found in 


Appendix E. 


Results 


The data for this experiment was analyzed (also in A.P.L. 
programming language) as three 2 x 2 factorial designs. Each of these 


designs was subjected to analyses of variance tests (of both the raw 
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% 
scores and their arcsine transforms); these tests were applied to 


(1) every response of all Ss in the group (four measures per S), 

(2) the means of learning performance for each S summed across 

trials (one measure per S), and (3) the slope of the learning curve 
for each S (one measure per S). For the first factorial design 

(iT, ic, tC, cT) the dimensions-were : Prior learning of irrelevant 
sentences versus prior learning of identical sentences in either the 

T or C organizations; and learning of the T list,as second-list 
learning, versus learning of the C list as second-list learning. For 
the second factorial design (T, iT, C, iC) the dimensions were 

Prior learning of irrelevant sentences versus no prior learning what- 
soever; and organization T versus organization C. For the last design 
(T, C, tC, cT) the dimensions were: Prior learning of identical 
sentences (in either the C or T organizations) versus no prior learn- 
ing whatsoever; and the TC order versus the CT order, or expressed 
differently, the transfer from the causal organization versus the 
transfer from the temporal organization. The analyses of variance for 
all these designs are shown in Appendix D, and the overall means (summed 


across Ss and trials) for each experimental task are shown in Table 5. 


A t-test for the sienificance of. the, difference between, the IT 
and IC groups in mean learning performance on the erelerant sentences 
was made. For the significance of the difference between these two 
means: 59.98% and 60.04% respectively, t with 110 d,f£.was 02.101 


(p >.3) and thus these groups can be taken as matched with respect to 


retention capacity. 
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The findings that were relevant to the second hypothesis and 


the predictions deduced from it were the following 


The effects of the different types of organizations (C or T) 
on learning were found to be significantly different. The analysis 
of variance, shown in Appendix D, for the second factorial design 
(and the Duncan's Range Tests, Tables 8 and 9, Appendix D) both reveal 
that mean learning performance for C, which is 34.45%, is significantly 
higher than mean learning performance for T, which is 23.74%, at the 
1% level. From the same analyses, the mean for iC (39.40%) was also 
found to be significantly superior to the mean for iT (29.60%) at the 
5% level. Predictions 1(a) and 1(b), that causal learning would be 


superior to temporal learning are, therefore, confirmed. 


Amounts of transfer from the causally and temporally organized 
sentences were also significantly different from one another at 
p< .05. This is shown through the B effect in the analysis of variance 
for the third 2 x 2 design (Appendix D) and in Table 6 where the percent- 
ages of transfer from each kind of organization are presented. Transfer 
from the causal Mee ee ee be greater than transfer from the 
temporal one by at least 50%. This result, then, confirms prediction 
2(a) that facilitation by the causal organization would be greater than 
facilitation by the temporal organization, or that cT - T (should be) 
> tC -C. Since the AB effect (analysis of variance for the first 
design, Appendix D) which refers to a comparison between the combined 


mean for iC and cT and the combined mean for iT and tC, is significant 
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TABLE 5 


MEAN NUMBER OF CORRECT RECALL OF PHRASES FOR EACH SET OF FOUR 
TRIALS (C, cT, T, tC, iT, iC) EXCEPT IRRELEVANT ONES SUMMED 
ACROSS Ss AND THE FOUR TRIALS (i.e. OVERALL MEANS). ALSO 
MEANS OF SLOPES EACH CALCULATED OVER Ss FOR EACH TRIAL 


SET. (EXPERIMENT ITI) 


TRIAL SET OR MEANS (/52) SLOPE MEANS 52) 
EXPERIMENTAL 


CONDITION 
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TABLE 6 


PERCENT OF TRANSFER ON THE TEMPORAL ORGANIZATION BY THE 


CAUSAL AND ON THE CAUSAL ORGANIZATION BY THE TEMPORAL 


(EXPERIMENT IT) 


Transfer from ™ 


Causal (cT’ — T/T x 100) 


Causal (cT - iT/iT x 100) 


Temporal (tC - C/C x 100) 


Temporal (tC - iC/ic x 100) 
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at the 5% level prediction 2(b) that cT - iT > tC - iC, is also 


confirmed. 


The other findings were not directly relevant to the hypo- 
theses, but they are still worth mentioning. Prior relevant learn- 
ing has a significantly greater facilitative effect on subsequent 
learning than prior irrelevant learning. This is brought out in the 
analysis of variance of the first 2 x 2 design and in Duncan's Range 
Test (Table 7) where the means for iT and iC are significantly lower 
at p <.05 than the means for tC and cT. From the same analysis of 
Variance, it is séen that’ the’ means “for tC and cT3°51.38% and 53.507 
respectively, are not significantly different from each other. The 
analysis of variance of the second design shows that prior irrelevant 
learning has no significant effect on subsequent learning; Duncan's 
Test (Table 8) also shows this same result. The analysis of variance 
of the third design (Appendix D), shows among other things, the 
unsurprising result that prior relevant learning, organization aside, 
significantly increases (at p <_.005) subsequent learning; this is also 


shown in the Duncan's Test for that design (Table 9). 


Two somewhat puzzling findings were obtained from the Duncan's 
Range Tests for the first and second designs (Tables 7 and 8, Appendix 
D). The first of these findings was the lack of any significant 
mene: dies between the means for iT (29.60%) and iC (39.40%) - a result 
contradictory to the one obtained from the other analyses of the data - 


and the second was the lack of any significant difference between the 
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means for C (34.45%) and iT (29.60%). It was suspected that these 
effects might be due to heterogeneity existing between the variances 
in performance on the tasks analyzed by that test. It should be 
pointed out that it is reasonable to expect the variances for the 

tC and cT tasks to be significantly different from the variances 

for all the other tasks since the Forrer are variance estimates 
drawn from a different population - one that has been affected by 
prior relevant learning. For the difference between the means for 
iT and iC, a t-test for heterogeneity of variance (i.e., for means 
from populations with different variances) was carried out. The 

iT mean (29.60%) was found to be significantly lower than the iC 
mean =(39..40%) at the 5Z level. *“t was 1.924 with 55.and 71 d.f. 

For the significance of the difference between the C (34.45%) and 

iT (29.60%) means, the same type of t-test was made, and t was found 
fo pe 2.095eand with 55 and 74 d.f/ it is significant at the 5% level; 


the C mean is therefore significantly greater than the iT mean. 


The analysis of variance for the slopes (averaged over Ss) 

of the cT, tC, iT, and iC learning curves (presented in Appendix D) 

shows that the cT and tC mean slopes, 8.29% and 8.05% respectively, 

are significantly lower than the mean iT and iC slopes, 11.54% and 

1 We peas 8 4 cee gaan eet hi. at the 1% level. The Duncan's Range Test (Table 10, 
Appendix D) carried out on the differences between the slope means of 
these learning curves shows, however, that the tC and cT slope means are 
each significantly lower than the iC slope mean only. That the iT slope 


mean is not significantly larger than the tC and cT slope means may be 
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Legend : * CT Group (or curves for C and cT conditions) 


© TC Group (or curves for T and tC conditions) 
A IC Group (or curves for iC condition) 
® IT Group (or curves for iT condition) 


(Note drop in aa 


a 
ae 
- 


\ 


(Note increase 
in performance) 
BK 7 - 


di 2 3 4 ah 2 3 4 
lst Condition 2nd Condition 
TRIALS 


Fig. 4. Mean percent correct recall of phrases as a function of 
trials on both conditions for each group. (Learning 
curves for irrelevant sentences have been omitted). 
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due to the fact that the iT curve begins to reach an asymptote 


beginning at about the third trial, (see Figure 4). 


For the slopes of the learning curves for conditions C, T, 
ic, and iT, no significant differences between any of them were found, 
as is shown in the analysis of variance for the slopes of these curves. 
Figure 4 shows that although these curves are differently elevated, 
their slopes do not appear to deviate to any considerable extent from 
one another. Expectedly, the slope analysis of variance for the third 
desien (i.e., for conditions C, T; cT, and tC) revealed that the tC 
and cT rates of learning, 8.05% and 8.29% respectively, were each 
significantly lower than the T and C rates of learning, 15.22% and 
16.86% respectively. This effect can also be seen in the Duncan's 
Test for the differences between the slope means in question (Table 11, 
Appendix D), and in Figure 4 where the cT and tC curves appear to have 
considerably different shapes than the C and T curves. It is not 
surprising that rates of learning for the cT and tC curves are 
significantly lower than rates of learning for all the other curves 
(except the iT one). Ss in conditions cT and tC received prior relevant 
learning and thus may be "saturated" and beginning to reach their max- 


imum. 


It should also be observed (Fig. 4) that there is a decrease in 
performance when the CT group changes from condition C to condition T, 
and that there is an increase in performance when the TC changes to the 


C condition or organization of the sentences. This, of course,supports 
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the hypothesis that the causal organization is "easier" than the 


temporal one. 


Typically, it was also found that learning and organization 
increase with trials (see analyses of variance, Appendix D). It 
should also be noticed that there was no disagreement between the 
analyses of the results in terms of the raw data and in terms of 


the inverse sine transformation. 
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CHAPTER V 


DISCUSSION 


It is perhaps best to recapitulate the results briefly before 


entering a discussion of them. 


The results of the first experiment suggest that Ss can use a 
causal form of organization, with a temporal sequence within that 
organization, more effectively than either a causal organization, with 
no temporal sequence within it, or an organization governed by subject- 
or- person with no cause-effect sequence in it. That is to say, with 
both a cause-effect and temporal relationship between sentences (or 
propositions or events) the Ss learn or retain more of the material 
than with the other types of relationships. Furthermore, no difference 
in learning performance was found between information that was causally 


organized and information that was subject-organized. 


The important findings (and not all) of the second experiment 
were that : (1) a causal organization is easier than or "superior" to 
a femporal one (i.e., Ss learn more with a causal organization), and 
(2) that there is more transfer on, or greater facilitation of subsequent 


learning, by the causal organization than by the temporal organization. 


The surprising (and interesting) effect obtained in the first 


experiment was the lack of significant superiority (in terms of 
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learning performance) of the causal organization over the subject- 
based organization. This effect is surprising because in the latter 
organization the sentences of each theme alternate in their order of 
__occurrence in such a way that not only is there no logical, cause- 
effect relationship between any two adjacent sentences, but there 

is also no such relationship, for that matter, between any two 
sentences in a group of three and sometimes four sentences. The 

SUB list has hence no logical organization and no temporal organ- 


ization either. 


Two reasons can be put forth that might account for this 


finding : 


1) It should be conceded that in the actual, everyday 
environment of the S events revolve to a large extent Lan people 
and that what people do are "thematically related" or more precisely 
causally xrelated - at least most of the time. Thus’ the $, if he has 
to see how some events are generated and, hence, survive the everyday 
environment, must have a tendency to organize events around people. 
And since the action of individuals are inter-related, he must also 
to “understand what is going on" in his world, perceive such relation- 
ships or their nature. This means that both a causal and a "personal" 
(SUB) organization of the same material could be established in memory 
at the same time and that either one could be readily "translated" into 
the other. Hence the finding that the causal and personal organizations 


are equally strong. 
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2) The second and perhaps less theoretical reason is that, 
unlike the sentences in the C list of the second experiment, the 
sentences in the C list of the first experiment did not have 
embedded in them such phrases as "because of (a previously described 
évent or name)", "due to... ", phrases which effectively signal 
the causal relation of an event to another event. Thus, causal 
relationships between sentences in the first experiment's C list 
might have been somewhat "obscured", at least, as compared to those 
between sentences in the second experiment's C list. This obscurity 
of the causal relationships between sentences in the C list of the 
first experiment might account for the obtaining of a mean for its 
learning that is not significantly larger than the mean for the 
learning of the SUB list. Perhaps a distinction should be drawn 
between lists of sentences which have embedded in them phrases like 
"due to", and "because of", and lists of sentences which do not have 
such embeddings, the organization of the latter lists being called 


"thematic". 


If the above reasoning is correct then we should expect mean 
learning performance on the second experiment's C list - which has 
the above-mentioned type of phrases embedded in the sentences — to be 
significantly greater than mean learning performance on the SUB list. 
A t-test can be done to determine the significance of the difference 
between these two means. This has been done, but it should be noted 
that such a comparison (reported here informally) is dubious due to 


the content differences between the two lists and the fact that the 
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C list (second experiment) contains eight sentences and the SUB list 
twelve sentences - a fact which is important since recall has been 
found to be partly a function of list length (Dallett, 1964). The 
t-test is done because it is suggestive and gives hypothetical 
support to reason (2). Neglecting for the time being the list 

length variable, we find that for the difference between the means 
for the lists in question, t = 1.690 and with 160 d.f., the C mean 
(34.45%) is significantly larger (p<.05) than the SUB mean (24.35%). 
Although no conclusion can be drawn from such a finding, it neverthe- 


less lends hypothetical support to reason (2). 


The superiority or greater effect on learning of the CTW 
organization was expected. This superiority is very probably due to 
the fact that Ss learning the CTW list can, unlike other Ss, use two 
organizations (the causal and the temporal) to facilitate recall 
rather than one. The effect of the temporal organization on learning 
is not negligible since there can be as much as 48% transfer (Table 6) 
from it to subsequent learning. It might be that the effect of the 
temporal organization involves events (and other information) being 
associated with or "listed" under the appropriate temporal messages 


Oradates. 


It is more difficult at the present time, however, to arrive 
at clear notions of the nature of the psychological events present 
when causal forms of organizations take place. It should be noted, 


though, that organizations based on causal relationships might (and 
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our data does not inform us on this point) induce the occurrence in 

the S of more complex processes than either temporal or subject- 

based organizations. For before causal relationships can provide 

an organization, the S has to "understand" such relationships (i.e., 

see how a cause gave rise to its effect, perhaps have some sort of 

an image). But for the S to perceive or understand a causal relation- 
ship such a relationship must be true, or, at least, it must be 
"plausible". That is to say, that the causal relationship implied in 

a proposition like "He went to the restaurant because he was hungry", 

is more plausible than the causal relationship implied in a propos- 
ition like "He went to the restaurant because he was dirty". 
Plausibility is thus a function of past experience in the environment, 
(people do not usually go to the restaurant because they are dirty), 

and causal relationships are hence partly a function of past experience, 
although probably not completely. Thus learning by using a causal organ- 
ization is easier than learning by using a temporal organization (as the 
results of the second experiment show), possibly because in the former 
type of learning past experience is involved while in the latter type 

of learning it is not. Since experiences which are familiar to the S 
(most of which are past) are better understood by him, there is more 
"understanding" in causal learning that in other forms of learning 


which might be more like rote learning. 


The results of the second experiment were in accord with the 
predictions deduced from the second hypothesis. The causal organization 


was found to be superior to the temporal one and more transfer or 
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facilitation on subsequent learning came from the causal than from 
the temporal organization. The latter effect can be interpreted as 
an increase in item accessibility (retrieval) due to the superiority 
of the causal organization. That is, with the causal organization 
items or elements might have been organized into units of a higher 
order or more complex forms of hierarchies (thus making retrieval 
easier) than might have units in the case of a temporal organization, 
possibly because causal organization involves past experience. It 
should be observed that causal relationships might themselves be 

the factors that act to build hierarchical arrangements or organiz-— 


ations of these units. 


While the CTW form of organization has been found to be the 
one with which learning is greatest (greater than either with C, SUB 
or T organizations), on second thought, it should not be the most 
predominant or the most effective in learning. Considering three kinds 
of organizations that were manipulated in this study, the C, SUB and T 
organizations, one can obtain from all the possible different combin- 
ations of them (neglecting the permutations for the moment) seven 
different organizations : CSUBT (or all three organizations employed 
simultaneously), CSUB, CT (or what has been called CTW in this study 
to refer to both a causal and temporal organization), SUBT, C, SUB, and 
T. An interesting experiment would be one which compares learning 
performance with all these seven types of organizations; in this study 
only four different organizations were employed. Now if an experiment 


such as this one was carried out, it is clear that one would expect 
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the CSUBT form of organization to be the most effective, (three 
organizations must be more effective than either two or one). If, 
furthermore, the C and SUB organizations are equally effective or 
prepotent as the results of this investigation seem to suggest - 
results somewhat doubted by the E - then one would expect the 
CSUB organization to be superior to the CT organization and that 
organization to be superior to the SUBT organization. If this is 
the actual order of predominance or effectiveness on learning of 
these different kinds of organizations, only future research can 


tell for sure. 
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CHAPTER VI 


SUMMARY AND CONCLUSIONS 


Preceding research on organizational variables in acquisition 
has, in most instances, concerned itself with the incidental charact- 
eristics of verbal items and with the role of somewhat eee and 
artificial mnemonic relations between items of verbal information. 

It has neglected what is thought to be a major variable in the organ- 
ization of meaningful verbal material or information : the meaningful 
relationships existing between the parts of the information. The 
present study attempted, among other things, to show that inter-part 
relationships exercise an effect in the organization of meaningful 
verbal information. Since there can be several kinds of inter-part 
relationships, it was desired to determine the prepotencies or order 
of predominance of organizations based on different inter-part 
relationships. It was also desired to determine the effects of these 


: oe ; . 8 
different organizations on (serial anticipation) learning. 


It was hypothesized at the outset that verbal information 
presented in both a cause-effect and temporal sequence would be learned 
to a greater extent than information presented in just a causal or a 
temporal sequence, or a personal sequence (i.e., one based on the 
subjects or individuals connected to events). It was also thought that 
a causal organization would be prepotent to, or have greater facilitative 


effect on learning than would a temporal organization. 
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In Experiment I three groups of Ss were played twice on a 
tape-recorder a list of sentences. The sentences were in all cases 
identical except for the fact that their organization or ordering 
upon presentation differed. The first list had a causal organiz- 
ation, with a temporal organization within it, the second had a 
causal but no temporal organization, and the third had an organ- 
ization based on the subject or person connected to a particular 
event. Following the second sentence presentation, Ss in each 
group underwent five serial anticipation learning trials on the 
list they heard Cae they had, by this method, to learn the 
“sentences in the order they were presented). It was found that 
learning and rate of learning was greatest when the sentences were 
organized both causally and temporally, and that there was no signif— 
icant difference in mean learning performance (averaged across Ss and, 


trials) and learning rate between the other two groups. 


It was suggested that the superiority or prepotency of the 
eee temporal organization lied in the fact that two organizations 
embedded in each other have greater facilitative effects on learning 
than merely one organization. It was also mentioned that the equal 
effects on learning of the causal and subject-based organizations might 
be due to 1) the fact that in the real world events revolve, to a large 
extent, around people, and what people do is usually causally related, 
and 2) the fact that sentences in the causal list did not have embedded 

" " 


in them phrases such as "because of . . ." and "as a result of . . .", 


phrases which effectively signal causal relationships between sentences. 
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Experiment II tested the effect on learning of the causal 
and temporal organizations. The first group of Ss was played twice 
on a tape-recorder a list of sentences organized causally (but not 
temporally). Following the second presentation, they underwent four 
trials of serial anticipation learning. They were then presented 
with two recordings of the identical sentences which were this time 
organized temporally, and again underwent four trials of serial 
anticipation learning for this list. The second groups performed 
the same tasks but in reverse order : the temporal learning was 
performed first, and the causal learning performed second. In 
addition, two control groups were used. Each of these control groups 
had first to learn by serial anticipation (for four trials) a list of 
irrelevant sentences (after these were played twice on a tape-recorder). 
Following this task, they were played twice either the temporal or 
causal list and underwent four serial anticipation trials for one of 


these lists. 


In both experiments the sentences were divided into phrases and 
recall on any given trial was calculated in terms of the ratio of the 
number of phrases correctly recalled to the total number of phrases in 
the list. Phrases were considered correctly recalled even if ina 
phrase 1) active and passive grammatical transformations occurred, 2) 
Synonyms were substituted, 3) words within a phrase were permuted, and 
4) phrases within sentences were permuted. A phrase correctly recalled 


was given one credit. 
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The major findings of the second experiment were that mean 
learning performance on the causally organized sentences was 
significantly superior to mean learning performance on the temporally 
organized sentences, that there was significantly more transfer from, 
or greater facilitation of subsequent learning by the causal organiz-— 
ation than by the temporal one, and that prior relevant learning, 
organization aside, has a significant facilitative effect on subs- 
equent learning. Suggestions regarding the prepotency or superiority 
of the causal organization, that is, what causal relationships do that 
temporal relationships do not or do less of, were given. Briefly, it 
was said that the increase in item accessibility occurring when 
causal learning is involved is partly due to causal learning involving 


(some features of) past experience. 


While it was concluded that the causal organization, with a 
temporal organization within it, is prepotent over all the other organ- 
izations used in this study, and that the causal organization is superior _ 
to the temporal one, it was mentioned that other organizations should be 
tested in regards to their effects on learning. From the combinations 
that can be obtained from the causal, personal, and temporal structures, 
it is possible that some organizations have greater effects on learning 


than the ones employed in this investigation. 
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FOOTNOTES 


The data discussed in this section was obtained for free recall 
in serial learning. 


In a previous study, Cohen, Bousfield and Whitmarsh (1957) 
gathered normative data for the frequency of occurrence of items 
in response to 43 categories. High frequency taxonomic responses 
thus refer to instances of a category which occur with high 
frequency. 


For a discussion of how approximations to English sequences are 
generated see Miller and Selfridge (1950) or Deese and Hulse 
(1967). 


This position, incidentally, is the antithesis of that of 
Bartlett's (1932). In his enlightened book, Bartlett argued 

that the retention and recall of material is the result of our 
having reconstructed or schematized the essential details of the 
material. Schemas are internal organizations of experiences which 
function as active unities. 


It was necessary to distort the truth of the sentences to meet the 
requirements of the experimental design. Ss were informed of this 
post-experimentally. 


The event described in sentence No. 4, for example, is a consequence 


of the event described in sentence No l. 


For each analysis of variance test another one was made in arc sin 
transforms also in order to correct for heterogeneity of variance. 


The organization that had the greatest effect on learning - our 

dependent measure - was viewed as the most prepotent (i.e., the 

most frequently used one). It was reasoned that an organization 
that has more facilitative effect on learning than another must: 
be a more frequently used one. 
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APPENDIX A 
LISTS OF SENTENCES USED IN EXPERIMENT I 


Causal and Temporal Within (CTW) List 


Ever since time immemorial/man has wondered about the nature of 
Tishe./ 


In 1704,/ Newton/ in England/ thought that light is made up of 
particles./ 


In 1750,/ it is interesting to note,/Lebon/said if light consists 
of particles,/ why do we not feel the particles bouncing on our 
eyes./ 


Huygens,/ in the late 18th century,/ was unable to answer the 
scientist's question,/ but conceived light as consisting of 
waves;/ this view urged scientists to do their experiments./ 


In 1803,/ Young/ proved that light consists of waves/ when he 
passed a beam through two pinholes/ and this set up interference 
patterns/ like the waves of water./ 


Later,/ in 1840,/ the kind of waves that light is made up of was 
discovered by/ Fresnel/ and Arago./ 


In medieval times,/ the treatment of demented persons was not one 
of compassion/ and sympathetic listening/ but one of brutality/ 
and persecution. / 


Before the publication of the book/the Witch Hammer,/ Newton/ in 
1720/ thought that mental disease was due to being perverse,/ 
witch-natured,/ and possessed of the devil./ 


This atmosphere continued to persist;/ in 1740/ Huzgens,/ in 
Germany,/ published a book entitled/ the Witch Hammer/ which 
associated mental disorders with witchcraft/ and asserted that 
the insane should be tortured/ and burnt./ 


In 1780,/ Young/ questioned the witchcraft theory/ by saying if 
the insane are all witches/ why do the insane frequently perform 
witchcraft unsuccessfully;/ this was the beginning of the attack 
on the witchcraft theory./ 


The first step forward was made/ in 1793/ by Fresnel/ and Arago;/ 
the latter freed the insane from their chains/ and encouraged a 
sympathetic hearing of their troubles./ 
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APPENDIX A (continued) 


CTW List 


Later,/ in 1810,/ Lebon/ continued the work of/ Fresnel/ and 
Arago,/ and fought for the establishment of mental hospitals./ 
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APPENDIX A (continued) 


Subject (SUB) List 


Ever since time immemorial/ man has wondered about the nature of 
light./ 


In medieval times,/ the treatment of demented persons was not 
one of compassion/ and sympathetic listening/ but one of brutality/ 
and persecution. / 


In 1803,/Young/ proved that light consists of waves/ when he passed 
a beam through two pinholes/ and this set up interference patterns/ 
like the waves of water./ 


In 1780,/ Young/ questioned the witchcraft theory/ by saying if 
the insane are all witches/ why do the insane frequently perform 
witchcraft unsuccessfully;/ this was the beginning of the attack 
on the witchcraft theory./ 


In 1704,/Newton/ in England/ thought that light is made up of 
particles./ 


Before the publication of the book/ the Witch Hammer,/ Newton/ in 
1720/ thought that mental disease was due to being perverse,/ 
witch-natured,/ and possessed of the devil./ 


Later,/ in 1840,/ the kind of waves that light is made up of was 
discovered by/ Fresnel/ and Arago./ 


The first step forward was made/ in 1793/ by Fresnel/ and Arago;/ 
the latter freed the insane from their chains/ and encouraged a 
sympathetic hearing of their troubles./ 


In 1750,/ it is interesting to note,/ Lebon/ said if light consists 
of particles,/ why do we not feel the particles bouncing on our 
eyes./ 


Later,/ in 1810,/ Lebon/ continued the work of/ Fresnel/ and Arago,/ 
and fought for the establishment of mental hospitals./ 


Huggens ; 7 in the late 18th century,/ was unable to answer the 
scientist's question,/ but conceived light as consisting of waves;/ 
this view urged scientists to do their experiments. Fi 


This atmosphere continued to persist;/ in 1740/ Huggens/ in Germany,/ 
published a book entitled/ the Witch Hammer/ which associated mental 
disorders with witchcraft/ and asserted that the insane should be 
tortured/ and burnt./ 
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APPENDIX A (continued) 


Cattsal» not temporal»(C) List 


Ever since time immemorial/ man has wondered about the nature of 
light. / 


In 1803,/ Young/ proved that light consists of waves/ when he 
passed a beam through two pinholes/ and this set up interference 
patterns/ like the waves of water./ 


In 1704,/ Newton/ in England/ thought that light is made up of 
particles. / 


Later,/ in 1840,/ the kind of waves that light is made up of was 
discovered by/ Fresnel/ and Arago./ 


imet/20,/siteis interesting to note,/ Lebon/. said if. light consists 
of particles,/ why do we not feel the particles bouncing on our 
eyes./ 


7 
Huggens,/ in the late 18th century,/ was unable to answer the 
scientist's question,/ but conceived light as consisting of 
waves;/ this view urged scientists to do their experiments./ 


The first step forward was made/ in 1793/ by Fresnel/ and Arago;/ 
the latter freed the insane from their chains/ and encouraged a 
sympathetic hearing of their troubles./ 


In medieval times,/ the treatment of demented persons was not one 
of compassion/ and sympathetic listening/ but one of brutality/ 
and persecution. / 


This atmosphere continued to persist;/ in 1740/ Huggens,/ in 
Germany,/ published a book entitled/ the Witch Hammer/ which assoc- 
iated mental disorders with witchcraft/ and asserted that the insane 
should be tortured/ and burnt./ 


Before the publication of the book/the Witch Hammer,/Newton/ in 
1720/ thought that mental disease was due to being perverse,/ witch- 
natured,/ and possessed of the devil./ 


Later,/ in 1810,/Lebon/ continued the work of/Fresnel/ and Arago/ 
and fought for the establishment of mental hospitals./ 


In 1780,/Young/ questioned the witchcraft theory/ by saying if the 

insane are all witches/ why do the insane frequently perform witch- 
craft unsuccessfully;/ this was the beginning of the attack on the 

witchcraft theory./ 
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APPENDIX B 
LISTS OF SENTENCES USED IN EXPERIMENT II 


Causal, not Temporal (C) List 


In 1803,/Thomas/Young,/ because he was skeptical of the ideas 
of/Newton,/attempted to prove that light consists of waves/ 
by passing a beam through two pinholes/ and showing that it 
set up interferance patterns/ like the waves of water./ 


Before the experiment of/Young,/ in 1704 precisely,/ Newton/ 
having shown that light travels in a straight line/ thought 
that light might, therefore, consist of particles./ 


However, in 1740,/'a scientist said if light consists of 
particles/ why do we not feel the particles bouncing on our 
eyes;/ although this question was ignored,/Young/ was never- 
theless urged to do his experiment./ 


Thus by 1830,/ the wave theory of light came to be accepted/ 
not only because of the experiment of/Young/ but also because 
of the one by/Fresnel/ and Arago/which had conclusively shown 
that light is made up of waves./ 


In 1793,/Philippe/Pinel/ disgusted with the way the insane 
were treated,/revolutionized their treatment/by freeing them 
from their chains,/and establishing a more humane treatment./ 


Before this,/ in 1350,/ the mentally disturbed were burtally 
treated/because it was thought that mental disease was due to 
being perverse/and possessed of the devil./ 


This idea was taken so seriously, that/in 1710/ a book appeared 
entitled/the Witch Hammer/which associated mental disorders with 
witchcraft./ 


But by the 1820's however,/Dorothea/Dix,/ as a result of the work 


of /Pinel/ fought for a more understanding approach to mental 
disorders. / 
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APPENDIX B (continued) 


Temporal, not Causal (T) List 


Before this,/ in 1350,/ the mentally disturbed were brutally 
treated/ because it was thought that mental disease was due 
to being perverse/ and possessed of the devil./ 


Before the experiment of/Young,/ in 1704 precisely, /Newton/ 
having shown that light travels in a straight line/thought 
that light might, therefore, consist of particles./ 


This idea was taken so seriously, that/in 1710/ a book appeared 
entitled/the Witch Hammer/which associated mental disorders 
with witchcraft./ 


However, in 1740/a scientist said if light consists of particles,/ 
why do we not feel the particles bouncing on our eyes;/although 
this question was ignored,/Young/was nevertheless urged to do his 
experiment./ 


In 1793,/Philippe/Pinel/disgusted with the way the insane were 
treated,/revolutionized their treatment/by freeing them from 
their chains,/ and establishing a more humane treatment. / 


In 1803,/Thomas/Young,/because he was skeptical of the ideas of/ 
Newton/attempted to prove that light consists of waves/by passing 
a beam through two pinholes/and showing that it set up inter- 
ference patterns/like the waves of water./ 


But by the 1820's however,/Dorothea/Dix,/as a result of the work 
of /Pinel/fought for a more understanding approach to mental 
disorders. / 


Thus by 1830,/the wave theory of light came to be accepted/not 
only because of the experiment of/Young/but also because of the 
one by/Fresnel/and Arago/which had conclusively shown that light 
is made up of waves./ 
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APPENDIX B (continued) 


IRRELEVANT SENTENCES 


Ancient civilizations developed in regions around/the 
Mediterranean Sea/primarily because of geographical/and 
climatic factors./ 


It was the Nile's waters/that made possible the growth of 
civilization/in Egypt./ 


Similarly, the rivers Euphrates/and Tigris/greatly made 
possible the development of agriculture/which was the 
economic foundation of/ Mesopotamian Civilization./ 


In Greece,/the nature of the land was mountainous/and this 
caused the development of isolated/villages/and city-states. / 


The climate which was mild/encouraged open-air life/and a 
lot of time was spent out of doors,/more than in other 
countries. / 


Men met their friends outside for pleasure/and business/and 
entertainment was usually enjoyed in open-air theatres/and 


arenas/. 


In Athens,/assemblies/and courts met in the open/and at Rome/ 
trials were held in/the Forum./ 


All this stimulated social intercourse/and community life./ 
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APPENDIX E 


: SAMPLE RESPONSE SHEETS 


SOUR ES) ——— Subject (SUB) List TRIAL # 


sha 


rae 


H2 


(Experiment I) 


va 


Ever since time immemorial/man has wondered about the nature of 
Pieht./ 


In medieval times,/the treatment of demented persons was not one 
of compassion/and sympathetic listening/but one of brutality/and 


persecution./ wa 


In 1803, /Youngteroves that light consists of waves/when he 
passed a beam through two pinholes/and this set up interference 
patterns/like the waves of water./ 7, 


In 1780,/Young/questioned the witchcraft teedee Sy saying if the 
insane are all witches/why do the insane frequently}|perform 
witchcraft unsuccessfully;/this was the beginning of the attack 
on the witchcraft theory./ 


In 1704,/Newton/in England/thought that light is made up of 
particles./ 


Before the publication of the book/the Witch Hammer/Newton/in 1720/ 
thought that mental disease was due to being perverse,/witch- 
natured,/and possessed of the devil./ 


Later,/in 1840,/the kind of waves that light is made up of was 
discovered by/Fresnet/and Arago./ 


The first step forward wap/made/in 1793/by Fresnel/and Arago;/the 
latter freed the insane;from their chains/and encouraged a 
sympathetic hearing of their troubles./ 


In 1750,/it is interesting to note/Lebon/said if/light consists of 
particles,/why do we not feel the particles bowncing on our eyes./ 


Later,/in 1810,/Lebon/continued the wofk of/Fresnel/and Arago,/and 
fought for the establishment pf menta hospitals./ 


Huggens,/in the late 18th century,/was unable to answer the 
scientist's question,/but conceived light as consisting of waves;/ 
this view urged scientists to do their experiments./ 
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APPENDIX E (continued) 


Subject (SUB) List (continued) 


ye 


. bs 
This atmosphere contYnued to persist;/in 4740/Husgens/in 

Germany, /published '€ book entitled/thetWitch Hammer/which 
associated mental disorders with witchcraft/and asserted 

that the insane should be boutunedagdah rankeey: 
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APPENDIX E (continued) 


36 


SCORE: — Causal, not Temporal (C) List TRIAL # 


52 


(Experiment IT) 


In 1803,/THomas/Young,/because he was skeptical of fhe ideas 
of /Newton,/attempted to prove that light consists“of waves/ 
by passing a beam through two pinholes/and showing that it 
set up interference patterns/like the waves of water./ 


Before the experiment ob iCunS ae precisely, /Newton/ 
having shown that light travels ina Sanpete line/thought 
that light eye therefore, consist 9 particles./ 


However, in 1740,/a scientist said if light Sop ane of 
particles,/why do we not feel the aig fave bouncing on our 
eyes;/although this question was ignor SEN TREE never- 


theless urged to do his experiment./ V 


Thus by 1830,/the wave theory of light came’ to be accepted/ 
not only because of the experiment of/Younhg/but also because 
of the one by/Fresnel/and Arago/which had conclusively shown 
that light is made up of waves./ 


In 1793,/Philippe/Pinel/disgusted withthe way the insane 
were treated/revolutionized their treatment/by freeing them 
from their a ely lac a more humane treatment./ 


Before this,/in 1350,/the mentally disturbed were brutally 
treated/because it was thought thatyméntal disease was due 
to being perverse/and possessed of the devil. / 


This idea was taken so sefiously, that/in 1710/ a book appeared 
entitled/the Witch Hammer/which pacar reat disorders 
with witchcraft./ L- 


But by the 1820's, however,/Dorothea/Dix,/as a result of the 
work of /Pilel, /fought for a more Uperer ond? Bs approach to 
mental disorders./ l 
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APPENDIX F 


INSTRUCTIONS TO SUBJECTS 


Experiment I 


The goal of this experiment is to find out which of several 
different types of organizations of verbal information is more 
effective in learning. We are also interested in determining which 
is the most frequent or predominant way for individuals to organize 
information. By comparing amount of learning in different organiz-— 
ations we hope to gain some answers to these questions. You should 
also realize that the topic of organization is an important one 
since it is doubtful, when learning or thinking, that people store 
or recall events in random, unordered fashion. Organization is a 
central factor in the operation of intellectual processes. 


Information in the form of sentences will be played twice 
on the tape-recorder. You are requested to listen to it carefully 
and try to learn as much as you can. After that, you will be asked 
to recall the sentences in the order you heard them on the tape- 
recorder. At the termination of the second presentation of the 
information, you will try and repeat the first sentence you heard 
on the tape-recorder. After a certain amount of time this first 
sentence will be projected on the screen for you to read it. As 
soon as this sentence is flashed off, try and recall the sentence 
you heard secondly on the recorder. Then this sentence will be 
projected and again you are to read it. You shall go on in this 
sequence until the last sentence. However, we shall go through the 
entire list of sentences five times or for five trials. 


This procedure is called the serial anticipation method of 
learning. In this procedure you anticipate what the next sentence 
is as soon as the preceding one is flashed off from the screen, at 
which point I will say "next". 


In regards to the design of the experiment, there are several 
groups of subjects and each group learns the same sentences. What 
differs from group to group is the ordering or organization of the 
information. At the end of the study, amount of learning for each of 
the groups will be compared. 


Please seat yourselves comfortably and face the screen. When 
you are speaking, please try to be as clear as possible as to what you 
mean, and enunciate as sharply and clearly as you can so the experiment- 
er can understand what you say. Now we shall start. 


re i S 
i. Y AEGHSTTAL SS id 


. : to doldw guo bet? of 48 9 idiniieshuaes els ie tee 
ow @t foltsexoled Indra to eigkyamtiagyd 26 1 


tezetsbh at bacgere irl cay 918 aw Tmt } 
> o3 Blsubtwvitey wi paw Di ‘imert mobs: 1¢ Is Inqupys: 
tet} sctanss! Ye Yoooms pr txeqnop i a 


¢ -anoliesup se5d9 ¢3 svewens smog nieg of lice 

nas toured cs 2 top ans Laas le aiqo2 on? Sextd ext ae 

(gosy. Jat? ,gatieth ro gates nol tow ,lutsdooh Bt ar 
sSlnasayc eres at oo reabYon ~obont at dsneve 1 Gx) 


bat 
’ 


-esazesag lauresiinins to fot sex2q0 il at hea: s13¢ 


ees 


pe 


= 

sank 

© 
' SO 


vies ‘tio ad lifw esonstnes rd mara? 33 ot eae 
| t os modbtl o3 Seteeupar ore Ue® | alifeenapdelaall 
yatt 1907h Geo Woy e& Mbud Be avast oa 
of) beast voy ssi m@ oth? ak nes Inee s t 
it 1 nolisaasessq heewec ats Bo ‘otthadarres sid 2 o 
a 0% 2 19927 ‘s segs bane y2d Iftw vag ry 
EY ay | io Jimweomb nigtiaa & TSSIA. . 3s bsa9e7~< z 


: r t Tot aaatne sift ae ag el ae: poe 
Sor d2 Ileoos bie ¢ya ,2%o bedaph? of e275 3098 — 


Lis sistaee ehidlt aod vebyosaT" a3 re cthee 
aida mi do Om’ Itede ‘me’ .912 rer oF STs voy stags bow 
od? og finde ew -yowsOd ssaamdiioe Seat a 

* veindwa avi¥t te? ye ngniks awit: sane 


io DOTS! bf agp otths ia Pitas att Bad bi et om ot yo " 
sansingse 3xen 441 tedw s$nqghosan cad a'b956 
if ,m9etoe sa? goat Po 6b odakt’ al ene girtbes = 


ae a 


tavee o15 sisi) , leombuagus’ ode Yo Longin 
= of3 snrent aving, ae 

lf 10 nottetinayro w getrebse ody eh ¢ 
‘doa yo? sitvaiesf to “Seaaiiedas Chae 


fen . 29588 A828 WPS 


a A 


nod .as6Fe we ann? bas Cornel 
uct 2adv O38 =p sidkenog ae waelo oe 
~3i23m DISyxKo ats 03° a99 uoYy eB vlieblo be be 
(lo tea {iade ball a. 


115 


APPENDIX F (continued) 


Experiment iid i 


This experiment is designed to determine first, which of 
several different types of organizations of verbal information is 
more effective in learning, and secondly, how much facilitation 
or effect does each of the different organizations have on 
subsequent learning. We hope to obtain some answers to these 
questions by letting different groups of subjects learn identical 
information in different organizations. More precisely, each 
group learns information which is the first time organized one 
way and the second time organized another way. The difference 
between the groups is that what is learned first in one group 
may be learned second in another, and vice-versa. By comparing 
amount of learning for each organization and the difference 
between first and second learning for each group we hope to answer 
some of the above questions. 


You should bear in mind that the topic of organization is 
an important one since it is doubtful, when learning or thinking, 
that people store or recall events in random, unordered fashion. 
Organization is a central factor in the operation of intellectual 
processes. 


Information in the form of sentences will be played twice 
on the tape-recorder. You are requested to listen to it carefully 
and try to learn as much as you can. After that, you will be 
asked to recall the sentences in the order you heard them on the 
tape-recorder. At the termination of the second presentation of 
the information, you will try and repeat the first sentence you 
heard on the tape-recorder. After a certain amount of time this 
first sentence will be projected on the screen for you to read it. 
As soon as this sentence is flashed off, try and recall the sentence 
you heard secondly on the recorder. Then this sentence will be 
projected and again you are to read it. You shall go on in this 
sequence until the last sentence. However, we shall go through the 
entire list of sentences four times or for four trials. Following 
the termination of the fourth trial, you will listen again to two 
recordings of a list of sentences and go through the identical type 
‘ofefour learning trials for this list. 


This procedure is called the serial anticipation method of 
learning. In this procedure you anticipate what the next sentence 
is as soon as the preceding one is flashed off from the screen, at 
which point I will say "next". 


Please seat yourselves comfortably and face the screen. When 
you are speaking, please try to be as clear as possible as to what 
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APPENDIX F (continued) 


you mean, and enunciate as sharply and clearly as you can so the 
experimenter can understand what you say. Now we shall start. 
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APPENDIX G 


SCORES FOR NUMBER OF PHRASES RECALLED FOR EACH 


SUBJECT ON EVERY TRIAL IN EACH GROUP IN BOTH 


EXPERIMENTS 


SCORES FOR RECALL OF PHRASES FOR EACH SUBJECT 


IN EACH TRIAL IN THE CTW GROUP -— EXPERIMENT I 


TRIALS 


iz ry 36 44 
14 20 22 30 
14 paps ars 43 
7 k3 26 28 
20 28 35 36 
Li 218. 38 47 
9 18 Pad ag 
6 ay ify, 16 
Ze 28 44 43 
23 36 39 43 
bee 21 32 o7 
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APPENDIX G (continued) 


SCORES FOR RECALL OF PHRASES FOR EACH SUBJECT 


IN EACH TRIAL IN THE C GROUP — EXPERIMENT I 


TRIALS 


1 2) 14 26 36 37 
2 15 22 23 25 29 
3 1 3 5 7 13 
4 7 14 28 33 40 
5 7 9 22 27 3° 
6 8 18 25 33 38 
7 9 16 13 19 18 
8 12 16 25) ou 39 
9 2 3 "| 6 8 
10 Arik 11 16 2¢ 24 
11 1g 18 24 oa | 34 
12 5 6 14 19 20 
a3 14 26 38 41 47 
14 5 10 el L-/ 18 
15 14 18 29 26 32 
16 14 16 23 24 ou 
AT | 4 9 18 22 30 
18 5 7 12 rh LS 
we) 4 6 16 18 33 
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APPENDIX G (continued) 


SCORES FOR RECALL OF PHRASES FOR EACH SUBJECT 


IN EACH TRIAL IN THE SUB GROUP - EXPERIMENT I 


TRIALS 
4 = 
1 s 17 23 es oo 
2 2 6 13 a7, aR) 
3 S) LE 20 Z> 30 
4 10 5 7 19 Pas 
5 7 18 24 Ca 30 
6 12 19 33 43 46 
7 6 16s, 20 26 34 
8 uy 26 34 40 40 
9 0 i a 7 10 
10 0 7 10 20 19 
11 19 22 36 40 47 
£2 3 1 6 8 16 
13 3) fe dt 12 12 
14 4 6 12 14 19 
as Zz 1 a 10 14 
16 3 2 7 i 8 
ay, 14 1a: 27 Ane) o7 
18 2 8 Lh 15 18 
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APPENDIX G (continued) 


SCORES FOR RECALL OF PHRASES FOR EACH SUBJECT 
IN EACH TRIAL IN THE CT GROUP — EXPERIMENT II 


C TRIALS 
Ss 1 2 3 4 
i 9 16 23 28 
2 7 10 14 21 
3 5 10 17 16 
4 6 7 10 13 
5 10 13 18 26 
6 11 1G: 15 21 
7 5 7 1? 14 
8 6 14 20 23 
9 8 18 20 27 

10 14 17 23 28 

11 10 13 25 25 

12 14 20 22 28 

13 17 21 29 31 

14 6 10 12 16 

15 16 24 29 35 

16 16 20 26 32 

17 13 ag 28 37 

18 17 20 29 36 

T TRIALS 
Ss ii 3 4 
7 33 33 29 35 
2 32 33 34 38 
3 16 19 18 24 
4 10 10 15 14 
5 27 26 28 39 
6 19 23 27 28 
7 8 13 15 15 
8 27 24 30 34 
9 24 25 34 34 

10 18 25 25 23 

11 17 25 24 25 

12 20 30 34 38 

Pe 25 34 34 37 

14 14 17 20 27 

15 37 42 43 42 

16 35 29 36 37 

Mi 34 38 41 38 
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APPENDIX G (continued) 


SCORES FOR RECALL OF PHRASES FOR EACH SUBJECT IN EACH TRIAL IN 
THE TC GROUP - EXPERIMENT II 


T TRIALS 


73 a 4 
1 10 sb. 26 We 
4 ) 16 17 
3 =) aia a 
4 3; 13 19 
5 7 20 24 
6 D 16 18 
df 2 13 10 
& 2 22 27 
9 7 4 We 22 
10 2 2 7 
he 8 its 18 
12 8 11 abs) 
aS, 3 6 14 
14 ul 6 9 
ihe 8 19 29 
16 9 18 29 
iY 4 9 Vik 
11 v3 rae 

C TRIALS 
1 2 3 4 
Sy) 37 eye 33 
14 20 1p) Zo 
tha) 29 32 28 
Ze 24 26 28 
34 Sal 38 41 
a Za 30 a3 
20 25 Pai Aas. 
28 28 ou 37 
22 24 28 Jo 
a 8 1. 14 
Paps 26 26 = pt 
a5 23 24 28 
16 18 19 24 
ves Lt Jk 13 
30 34 SW 35 
36 Se 41 41 
15 16 21 ee 
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APPENDIX G (continued) 


SCORES FOR RECALL OF PHRASES FOR EACH SUBJECT IN EACH TRIAL 
IN THE IT GROUP - EXPERIMENT II 


I TRIALS 
Ss 1 2 3 4 
1 22 30 30 35 
2 8 15 15 21 
3 14 24 25 31 
4 0 i) 22 25 
5 16 16 21 23 
6 8 12 14 23 
7 1 7 16 18 
8 14 23 28 40 
9 14 19 19 25 

10 12 if 21 31 

11 22 27 33 35 

12 18 24 23 34 

13 16 14 21 27 

14 7 ie 13 21 

T TRIALS 

2 3 4 
I 22 28 36 
2 12 13 18 
3 18 24 27 
4 4 9 18 18 
5 3 6 10 15 
6 3 3 13 14 
7 3 6 8 8 
8 4 10 15 18 
9 11 19 20 21 

10 6 1 18 22 

11 19 33 36 40 

12 12 25 31 34 

13 5 6 14 13 

14 8 7 8 15 
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APPENDIX G (continued) 


SCORES FOR RECALL OF PHRASES FOR EACH SUBJECT IN EACH TRIAL 
IN THE IC GROUP — EXPERIMENT II 


I TRIALS 
Ss 1 2 3 4 
1 18 QT 26 28 
2 13 21 28 29 
3 14 23 29 30 
4 15 25 29 34 
5 17 22 26 31 
6 13 9 17 23 
7 2 6 9 15 
8 PT 19 29 29 
9 19 20 21 oy 

10 16 26 28 33 
11 6 9 13 15 
12 5 14 22 26 
13 20 28 31 32 
14 5 8 11 19 
C TRIALS 
Ss 1 2 3 4 
it 12 16 25 35 
2 8 14 14 20 
3 22 26 34 39 
d 16 25 33 34 
5 11 17 18 om 
6 8 17 18 26 
7 5 11 14 20 
8 14 21 29 36 
9 10 16 19 25 
10 13 25 39 39 
11 7 9 15 15 
12 13 20 25 32 
13 14 22 32 36 
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